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On the approach — the NA.39 Strike Aircraft 
BLACKBURN & GENERAL AIRCRAFT LIMITED 
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Many of Britain's leading aircraft designers are 
now specifying Hobson Power Flying Controls 
for operation of the primary control surfaces, 
including “ All-Flying"’ or “Slab” tailplanes. 
The duplicated hydraulically operated single 
screw jack unit, as illustrated, is typical of 
Hobson units fitted to the Gloster Javelin. 


BH. M. HOBSON LTD FORDHOUSES WOLVERHAMPTON 
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THE ALL-METAL 
HINDUSTAN TRAINER 


i Low initial & Operating costs. 
ee Easy and economical maintenance. 


Unrestricted aerobatic manoeuvres. 
Ready availability of spare parts. 
Specially equipped for Air Force and 
Civil Training Establishments. 


FEATURES: 


> 


Designed and Manufactured by: 


(PRIVATE) LTD. 


Bangalore, India. 


HA/G/JER 
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“SHORT-TO-MEDIUM HAUL”-WHAT IS IT? 


Route patterns divide into “long-haul”, ““medium-haul’’, and “short-haul”... 
each requiring a specialized air transport to fit its needs. Short and long-haul 


characteristics... 


each with different 


characteristics and the kind of machine needed are most clearly defined. Medium-haul is between the 


two, and is less clearly definable. 


ROUTE DEFINITION 
(1) LONG-HAUL... 


a pattern of long, 


non-stop flights between big cities with big 
airports 


generating heavy traffic. 


TRANSPORT REQUIREMENT 


(1) Requires the large turbo-jet powered air- 
plane, flying at high cruise speeds and high 
altitudes for long periods. . 


(2) SHORT-TO-MEDIUM HAUL... 
involves a varied pattern with many inter- 
mediate stops—with lower flying altitude for 
shorter periods—and between large, medium 
and small cities... some with small airports 
and with traffic varying from very heavy to 
very thin. 


(2) Requires a highly specialized, flexible 
machine of just the right size and carefully 
tailored to fit “short-to-medium haul” needs. 
Emphasis must be on economics since airline 
unit operating costs are inherently higher in this 
area. 


Since 35°, to 65°, of air traffic travels on “short-to-medium haul’’ routes, 
profit or loss on this portion of the system determines airline financial success. 
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LOCKHEED 
ELECTRA... 


Explicitly designed from the very start to fit the 
particular functional needs of “short-to- 


medium haul”. ELECTRA is the only practical 


air transport in the market or under develop- 
ment. It was designed and produced by the 
greatest team in aviation history: 


Aircraft... by Lockheed (Caiifornia Division) 
Power ... by General Motors Aiison Divison 
Airline functional counsel by: 
American Airlines 
Eastern Air Lines 
among the largest, most profitable air- 


lines in the world in “‘short-to-medium 
haul”’ field). 


Sponsorship by: 
Aeronaves de Mexico 
American Airlines 
Ansett) ANA of Australia 
Braniff Airways 
Cathay-Pacific Airways 
Eastern Air Lines 
Garuda Indonesian Airways 
KLM Royal Dutch Airlines 
National Airlines 
PSA ~ Pacific Southwest Airways 
Western Air Lines 

(on order — 144 airplanes 

for over $ 300,000,000) 


THIS OUTSTANDING TEAM, by employ- 
ing the most advanced aircraft and turbine 
power technology in the proper combination for 
the required job in the coming turbine age, developed 
and produced the Electra. 


RESULTS THAT SOLVE THE 
“SHORT-TO-MEDIUM HAUL” 
PROBLEM FOR JODAY AND TOMORROW 


Realistic economics: 
Profitability under today’s and tomorrow’s 
operating conditions. 
NO UNKNOWNS! 


Dependable Passenger Appeal: 
Quiet, vibration free. Shortest elapsed trip 
time and most frequent schedules with all 
weather dependability. 


NOT JUST NOVELTY APPEAL! 


Practical Operational Performance: 
For “‘many-stop” schedules under today’s 
air traffic control conditions. 
NO UNPLEASANT SURPRISES! 


Realistically Achievable: 
Highest utilization, shortest ground time with 
practical load factors on “‘many-stop” sche- 
dules. 
THE TOOL FITTED TO THE JOB! 
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Williamsons 


introduce the  Sesage PRESENT THE F.117— 


ordered by the Royal Air Force after 
intensive Coastal Command trials. A reliable, 
handy and robust air camera for ‘spot- 
ting’, maritime reconnaissance, artillery 
observation, air/sea rescue records and tactical 
obliques—can be used as a fixed vertical or 
oblique camera with remote controls, 


BRIEF SPECIFICATION 


Number of 
exposures 110 


Picture size 4x4 


Film capacity 50’ x 5° (detachable 
magazine) 


Spools International Standard 5° 
Shutter Patented twin blades 
(inter-lens) Speeds—1/400, 
1/250, 1/100, 1/50 


High Resolution Ross Xpres 
6° //4.5 


2 Pictures per second 


F.117A Hand-held manually operated 


F.1178 Hand-held electrically operated 
(28 volts) 


F.117c Fixed, with remote controls 


Further types under development, and enquiries 
for other applications welcomed. 


electrically operated WILLIAMSON 


MANUFACTURING 


air camera COMPANY LTO. 


Photographic Engineers 
Hawthorn Road, 
Willesden Green, 
London, N.W.10 
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THE HYMATIC ENGINEERING COMPANY LIMITED 


...by Mymatie 


RELIEF VALVES As a relief valve 

for use with high-flow reducing valves, or 
as a control valve in a blow-off valve 
system, the Hymatic RV.37 will deal with 
the full reducing-valve flow of hot air at 
maximum inlet-pressure condition. This valve 
is unaffected by contamination with 

gas turbine fuels. 

The RV.37 with a flow of 100 c.f.m, at 
N.T.P. has a temperature range of -65°C 
to +300°C and weighs 0.32 lb. The 

relief pressure range is 2 to 20 p.s.i. and 
the valve is leak tight up to 0.5 p.s.i. 
below blow-off pressure. 


Hymatic, as leading engineers 
in the Aircraft equipment 
field, have been responsible for 
the design and precision 
manufacturing of many 
products, including 


High pressure compressors 
Cartridge operated valves 

Fuel System vent and relief valves 
Ground charging valves 
Automatic regulator valves 
Anti-g valves 

Electro magnetic valves 

High flow reducing valves 
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TITANIUM—it’s 


Many years’ research and the 
evolving of the most advanced 
processing techniques enabled 
Wm. Jessop & Sons Ltd. to produce 
Titanium commercially in 

the largest ingots available in 
Europe. The result is the Hylite 
range of Titanium alloys, largely 
used in the aircraft industry, 
and now providing the ideal 
material for many other 
fabricating industries 


Hyurre Trranrum ALLOYS 


Paorerries or Jessor 


0.1% Proof U.TS. 
Composition tons/ 


Stress 
tons/sq. in. sq. in. 
The unique Hylite 10 TrTaNtUM ALLOY. Commercially pure 
titanium, supplied to D.T.D. Specifications Commercially 
and 5033. Resistance to corrosion with maximum Pure Titanium 19.0 27.0 30.0 
formability and weldability where strength is (soft grade) 
advantages — 
4 e Hylite 15 trranrum . Commercially es Commercially 
of titanium supplied to DTI D. specifications 5003 Pure Titanium 23.0 34.0 25.0 
and 5023. (hard grade) 


TITANIUM ALLOYS Hylite 20 tTrrantum ALLOY. 5% Aluminium, 24% 
readily weldable and easily fo is 5% Al. 24% Sa. 46.0 $6.0 i 
p. ~ for sheet metal work where higher % 1% 
strength than Hylite 10 is required. 


Hylite Titanium Alloys combine Hylite 30 TITANIUM ALLOY. 2% Manganese. 2% 

Alu the "ga between A relatively bridging 2%Mn.,2% AL “0 200 
high strength with low weight, higher strength alloys. 
excellent corrosion resistance and 

useful creep strength in the range 4% Ma..4% AL 38.0 62.0 18.0 
300/400°C. Hylite alloys may 
Hylite 45 wy" 7 4% 

satisfactorily be forged, cold- Venadiom. A high lly which ancy. ao | 20 


well as rolled bar and forgings. 


worked, welded, machined. 


~ —y 50 TITANTUM ALLOY. A complex aluminium 
having greater strength combined with Compiex Al. Alioy 64.0 72.0 15.0 
excellent creep resisting properties. . 


For full details send 
for this important 
reference work 


WM. JESSOP & SONS LTD 
BRIGHTSIDE WORKS - SHEFFIELD 


A MEMBER OF THE BSA GROUP 


the steels that are 
melted in vacuum 


by JESSOP? 
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Insulated cables made for the de Havilland Comet by British 
Insulated Callender’s Cables Lid. 


‘Fluon’ cables in the de Havilland Comet 


DAY, MORE THAN EVER, cables used in aircraft 

must be capable of standing up to the con- 
stantly increasing strains caused by ever greater 
speeds and altitudes. They must remain unaffected 
by extremes of temperature, have good chemical 
resistance as well as exceptional insulating and 
dielectric properties. 

To meet these problems cables in the de 
Havilland Comet are made from tough, flexible 
‘Fluon’ polytetrafluoroethylene, the plastics 
material with the unique range of properties. 
*Fluon’ p.t.f.e. is now available in coagulated dis- 
persion form. This type of polymer has been 
specially developed for the extrusion of thin wall 
tubes and for wire covering. Coagulated disper- 
sion polymer extrusions are remarkable for their 
excellent flexural fatigue behaviour. 


‘Fluon’ is also without equal as a reinforced 
flexible hose material. The aircraft industry has 
been quick to recognise its potentialities in the 
handling of fuels, lubricants and hydraulic fluids. 
‘Fluon’ is unaffected by all known corrosives 
except molten alkali metals and fluorine com- 
pounds. And it has a working temperature range 
up to 250°C. and down to at least —80°C. 

‘Fluon’ has a non-stick surface and a very 
low coefficient of friction. Its shelf life is 
indefinite and its performance consistent and 
reliable. 


*Fluon’ is the registered trade mark for the 
polytetrafluoroethylene manufactured by 1.C.1. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED + LONDON «+ S.W.,1 
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Aircraft Standard Parts 
‘Oddie’ Stiff Nuts 
‘Hi-Shear’ Fastening System 


‘Hi-Seal’ Pressure Sealed 
Drives 


Hydraulic Jacks 


Aircraft and General Engineers * BEDFORD ROAD - NORTHAMPTON 


LONDON OFFICE: DOWNS ROAD, LONDON, E.5 


EXPORT: Brown Brothers (Overseas) Ltd., New Inn Broadway, Great Eastern Street, London, E.C.2 


NSULATION BLANKET for JET ENGINES, 
MINIMUM WEIGHT 


INCREASED SAFETY 
OPERATIONAL EFFICIE 


FLAT COVER 
ROUND C 


3URNLEY. AIRCRAFT PRODUCTS LIMITED 
JLLEDGE WORKS BURNLEY - LANCASHIRE - 
421 /2 and (3 Lines) Grams “AIRC Burniey 


EPAIR DIVISION - BRITANNIA WORKS BURNLEY - Tel. 4102. 
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you can take your flippin’ 
Flowmeter and... 


Fine for the fue! boffins— 
careful with that swing—but 
what's in it for me? 


FLIGHT 


I'm sorry, but we're only at 

the seventh and I've done nothing 
but listen to you blabbing on about 
the Firth Cleveland Flowmeter. 
Who cares? 


You ought to...or any other 

Pilot for that matter. Hang it all, 
man, it’s a really first-rate British 
development and it’s going to be a big 
help to aircraft designers like myself. 


Exactly: like yourself! 
But leave me out of it. . . and 
this by the way is the Ladies’ Tee. 


You see it’s so beautifully light... 
weighs under 6 Ib. 


Fore! No six...and there’s practically no pressure drop. 
Anyway, no more than } Ib. a square inch, which means it can 
be fitted to L.P. or H.P. systems without by-pass valves. 


You get an accurate mass reading— it has 


automatic density and temperature correction. 


BLAST .. .I knew I was going to slice it. 


Cheer up, old man... 


and why not try playing the next one 


from the Men's Tee. Now what's all this about the 
Firth Cleveland Flowmeter having automatic . 


the point of the argument... THE FIRTH CLEVELAND FLOWMETER 


Ministry of Supply approved—Certificates of Technical Approval Nos. 427, 428, 429, 430 apply 


For more details of this and other products 

for the aviation industry SEND FOR LITERATURE to 

FIRTH CLEVELAND INSTRUMENTS LTD. 
(a subsidiary of Simmonds Aerocessories Ltd.) 

Byron House, 7-8-9, St. James's Street, London, a 


Head Office & Works: Treforest, Pontypridd, Glamorgan. 
Also Birmingham, Manchester, Glasgow, Stockholm, Copenhagen, 
Ballarat, Sydney, Johannesburg, Amsterdam and New York. 


A MEMBER OF THE FIRTH CLEVELAND GROUP > 
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HOBART HOUSE, GROSVENOR PLACE, LONDON, S.W.1 


FOR HIRE. Erection masts 30ft. to 180ft. high. Cranes and lifting tackle. 


BELLMAN HANGARS 


LIMITED 


Standard designs 
200’ 0” to 30’ 0” spans 


Larger Spans available if required 


TROPICAL SHEDS & HOUSES 
GODOWNS * BARRACKS OFFICES, ETC. 


Tel: SLOANE 5258 Cobles: Unitstruct, London 


We supply and erect in any part 
of the world. 


BRITISH 
AEROPLANES 
1914-18 J. M. Bruce 


“No book has ever been published which des- 
cribes and illustrates the British Aeroplanes 
of the 1914-18 War so well as J. M. Bruce’s 
new book.” Journal of the Royal Aeronautical 
Society 
“A weighty, wondrous, 12-guineas-worth of 
book, quite unapproached, in its uncom- 
promising standards of excellence, by any 
other in the literature of military aircraft.” 
Flight 


“Collectors and enthusiasts will revel in count- 
less photographs of rare variants of well- 
known types, many hitherto unpublished . . . 
nobody is likely to regret spending twelve 
guineas—an average of 44d per photograph 

-for a book so finely-written, well-printed 
and superbly-bound as British Aeroplanes 


1914-18.” The Aeroplane 
731 PHOTOGRAPHS 750 PAGES 
11}” x 8?" £12. 12s. 


PUTNAM & CO. LTD. 
42 Great Russell Street, W.C.1 


WE CAN DO IT 


SURVEYING, PROSPECTING, 
SPRAYING, DUSTING | 


Accurate and High Class Work for | 


Geology, Agriculture, Forestry, City | 


| 
| and Community Planning, Hydro 
| Schemes 


Airborne Service Ltd. 
| and 


_ Airborne Mapping Ltd. 


Stockholm K, Lindhagensgatan 132, Sweden 
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With a 
touch of pride ... 


*The Britannia’ 
We feel justly proud in having 
manufactured the prototype main 
engine cowling, the production line rear 

cowling door assemblies, 

oil systems and oil cooler 

mounting panels. 


We shape the things to come 


The Abbey Panel & Sheet Metal Co. Ltd. 


BAYTON ROAD, at 
BEDWORTH, LITTLE HEATH, : 
Nr. COVENTRY. COVENTRY. 


Telephone: BEDWORTH 2071/4 Telephone: COVENTRY 89461 


Experts in high class shape panel work Aircraft fabrications and 
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‘Equal to, if not better than, any Bomber in the World”’ 


—Mr. C. I. Orr-Ewing, Under Secretary for Air. 


In announcing that the famous 617 Squadron—the Dam Busters—is to be reformed and equipped 
with the Avro Vulcan Delta Bomber, believed to be the fastest bomber in service anywhere, Mr. 
Charles Ian Orr-Ewing, Under Secretary for Air, has said that in the Vulcan “we now have a 
bomber aircraft which is equal to, if not better than, anything else in the world”. 


“The Vulcan comes from a good stable” 


In addition to Mr. Orr-Ewing’s tribute, the Air Officer Commanding No. 1 Group, Bomber Com- 
mand, had this to say: ““We are extremely pleased with the Vulcan, both from the operating and the 
maintenance aspects. The way in which this large aircraft and its complex system has been brought 
into use in the front line of Bomber Command, without any of the enforced groundings so frequently 
experienced with new types of aircraft, is most gratifying. The Vulcan is giving us splendid utilization; 
indeed, it is far better than we experienced with any other type of aircraft, large or small. The 
Vulcan comes from a good stable and is liked by the servicing crews as well as the flying crews.” 


We are proud of our stable—from it have come: the Avro ‘504’—the first long-range bomber of 
World War 1; the faithful Anson; the immortal Lancaster, used by the Dam Busters in World War 2; and 
. now the Vulcan. 


4. ROE & CO. MANCHESTER 


MEMBER OF THE HAWKER SIDDELEY GROUP /PIONEER...AND WORLD LEADER IN AVIATION 
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Ironclads and Arrows .. . 


OLLOWING publication of J. M. Bruce’s book British Aeroplanes 

1914-18, the naval amateurs have been similarly rewarded with the issue, 

by Seeley Service, of Dr. Oscar Parkes’ British Battleships. Therein the 
ironclads, monitors, turret-ships and Dreadnoughts pass in majestic review; and 
we ourselves are especially interested to note the tenacity of sail (and, for that 
matter, the ram also) even after the seal of Admiralty had been set on the steam 
engine. From the 1840s on into the 1890s both canvas and screw were being 
applied in combination to enhance the seagoing and warlike qualities of the old 
“battlewaggons”—in picturesque, if hardly shipshape, forms. 

There was no weapon-system concept in the development of these vessels; no 
insistence on steam for steam’s sake. Merely a gradual process of integration and 
of evolution. And we are wondering if some similar process could not yet emerge 
in the development of military aircraft and missiles. 

It might be supposed, for example, that in every aspect of employment the anti- 
missile missile would prove to be very far removed from the manned fighting 
aeroplane. Yet the possibility is already seen that, in order to achieve its maxi- 
mum kill potential, the “anti” missile may actually form an alliance with the 
manned fighter. 

The feasibility of this rather bewildering departure has been expounded by 
Jim Floyd, Avro Aircraft’s vice-president engineering, in an address designed to 
reassure his colleagues that “whereas the launching of the Russian sputnik 
satellites was a very significant event in the annals of aviation, its effect on the 
Arrow programme should be singularly positive.” Mr. Floyd considers that even 
when the ICBM comes along the Arrow intercepter will be one of the most potent 
weapons in combating it. “If you think about it for a minute,” he says, “the 
normal launching platforms for anti-missile missiles are stationary. The Russians 
can find out where they are and destroy them. On the other hand, an airborne 
missile mothership (which could be the Arrow) can be rapidly moved from 
one place to another carrying an anti-ICBM missile . . .” 

It might be imagined that a missile suitable for carrying an anti-missile war- 
head would prove a formidable load even for the mighty Arrow; but Mr. Floyd 
had looked into the matter with a “quick specific calculation” on an ICBM 
approaching at Mach 10 at 200 miles above the earth. He finds that if an “anti” 
is launched from an aircraft flying at Mach 1.5 at 60,0000ft, its thrust need be only 
about one-third of that required for a ground-launched weapon carrying the same 
size of warhead to a given point in approximately the same time. And dividends 
would accrue in range and accuracy. 


. . « Missiles and Axes 


If the manned fighter might yet be applied as an aid to the defensive missile, so 
might its classic powerplant, the turbojet, find a niche of its own in the missile 
edifice. We have remarked that the anti-missile might be — to depart in all 
respects from the traditional formula of the manned fighting aeroplane; and 
equally it has hitherto been thought that the air-breathing turbojet would find 
its ultimate application in manned aircraft, or in “cruise” missiles of elementary 
form. But here again we are presented—by Charles G. Dibble of General 
Electric’s Flight Propulsion Laboratory—with a new and significant possibility; 
namely, the application of specially developed turbojets for the initial boosting 
of advanced missiles. Other important missile applications are in prospect. 

There are people who will not be slow to remark that both Mr. Floyd and 
Mr. Dibble have pretty expensive battleaxes to grind preparatory to getting them 
accepted into the armoury of the future. And indeed they have. But the most 
rabid concept-planner could hardly deny that their proposals might well affect 
the evolution of weapons to come—and that the grinding of the axe might defer 
for many a year the axing of the aeroplane and turbojet. 
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SECOND JAPANESE JET to fly (the first was the J8N1 
of 1945) is this Fuji TIF2 trainer (Bristol Orpheus) 
which, as recorded last week, flew on January 19. 


FROM ALL 
QUARTERS 


Another Swiss Order? 


CREDIT of nearly £34m has been requested by 
the Swiss Federal Government to finance the 
chase of 100 Swiss Flug- und Fahrzeug-werke 
.16 aircraft and British turbojets to power them. 
This represents the second stage in the re-equip- 
ment of the Swiss Air Force, the first being replacement of the 
earlier marks of Vampires and Venoms in service by 100 Hawker 
Hunters at a cost of £26m. The Government's latest proposal will 
be discussed by the Swiss Parliament next month and, if approved, 
will bring total expenditure on military aircraft to £60m. 

The P.16 is at present powered by an Armstrong Siddeley 
Sapphire and at one time it seemed probable that this engine 
would be manufactured under licence by Sulzer Brothers, of 
Winterthur, who have been producing Ghosts since 1952. In our 
“Aero Engines of the World” number of July 26 last year we 
remarked on the possibility of an announcement by Sulzer 
concerning the manufacture by them of another British engine. 

It has now been officially stated that the relatively small number 
of engines required for the P.16s would not justify the expense 
of preparing for the production of a Swiss-built powerplant. The 
type of British engine selected has not yet been announced. 


Speeding NA.39 Tests 
‘TEST equipment to the value of half-a-million dollars is being 
provided by America to accelerate testing of the Blackburn 
NA.39. The equipment is being supplied under the Mutual 
Weapons Defence Project on a government-to-government basis 
and the NA.39 was selected after an American appraisal of the 
British military aircraft industry. 
The test equipment, chosen by Blackburn technicians during 
a tour of the U.S.A., is stated to be the most advanced available. 
The first consignment was flown to Burtonwood by U.S.A.F. 
transport aircraft and thence to Brough by Beverley. 


Rocket Round-up 


HE U.S. Navy's second attempt to launch a small test satellite 

as part of Project Vanguard failed on February 5, when the 
three-stage vehicle “deviated to the right and broke into two 
pieces” one minute after take-off at Cape Canaveral. After the 
fracture the range-safety officer used electronic command to 
destroy the rocket. 

An official statement said: “After the 60th second a failure in 
the control system caused the engine to deflect far to the right 
and the resultant abnormally high forces caused the rocket to break 
in the middle. . . .” This was amplified the following day, when 
a spokesman added that there seemed to have been a defect in the 
wiring connecting the autopilot and the hydraulic servo system 
of the first stage. It is believed that the satellite was carrying 
a package of yeast cells, one of the simplest forms of life. 

Further information on the U.S. Army’s Explorer satellite, 
launched on January 31, has included revised figures for its orbit. 
Apogee and perigee are now stated to be 1,600 and 230 miles; 
orbital period is 115.7 minutes and inclination to the Equator 
is 32.8 degrees. 

The following are highlights from the remainder of the week’s 
missile news: XSM-65 Atlas prototype No. 5 was fired at Patrick 
A.F.B. on February 7. The U.S.A.F. stated that the weapon 
“destroyed itself shortly after completion of the powered phase 
of its flight.” Agreement with the U.S.A. on the final planning 
for the basing of squadrons of IRBMs in the British Isles is 
expected as we go to press. It is stated in Washington that the 
conversion of three disused airfields—in N.E. England—for opera- 
tion with IRBMs would cost approximately £12m. The United 
Kingdom has agreed to provide sites and bear all financial respon- 
sibility for their upkeep. The weapons themselves (either Thor 
or Jupiter) will be provided without charge by the U.S. Defense 
Department. 

The present short-range ballistic weapon of the British Army, 
the Corporal, is being purchased for cash, and the fact that 
Corporal is regarded by the U.S. Army as obsolescent may cause 
a spares problem within two years. A message from Washington 
suggests that the British Army may have to switch to the more 
efficient Sergeant. The latter is an improved solid-propellant 


weapon, and the U.S. Army’s larger Redstone is also to be replaced 
by a a missile named the Pershing. 

It was stated last week that the new $1.26 billion supplementary 
defence appropriation includes $40m for the Pershing and for 
second-generation “corps-type” weapons. It also includes $11m 
(out of $100m) for accelerating Nike-Zeus, $218.6m for S.A.C. 
dispersal and alert, $329m for ballistic-missile detection, $333.4m 
for acceleration of Atlas, Thor and Jupiter, and $350m for accelera- 
tion of the FBMS (Polaris). Testimony before the Senate pre- 
paredness sub-committee has revealed that sixteen Polaris missiles 
will be installed aboard the first FBMS submarine. Official men- 
tion has now been made of Bull Goose, Green Quail and Corvus 
(these were described briefly in our December 6 special issue). 

On February 4 the Boeing Airplane Company announced two 
new missile projects—both for defensive systems to counteract 
offensive missiles during the coming decade. First of the new 
weapons to appear will be the “advanced Bomarc.” It has long 
been known that Boeing are working on a variety of improved 
versions of the IM-99 Bomarc, and the advanced version, though 
similar in appearance, will have a jettisonable solid-propellant 
booster and various other differences which will give substantially 
increased range (targets could be hit as far out as they could be 
with manned fighters), and considerably higher all-round per- 
formance. Ground-alerting, guidance and logistic parts of the 
system will be virtually unchanged. The other weapon is an anti- 
ICBM system which is described only as “a substantial research 
project undertaken in conjunction with other firms.” 


The M.o.S.—by the Minister 


DDRESSING members of the Radio Communication and 

Electronic Engineering Association in London last week, 

the Minister of Supply, Mr. Aubrey Jones, spoke of the probable 

effects of defence cuts on the electronics industry as compared 
with the aircraft industry. He said: — 

“The effect should be far less devastating than on the aircraft industry. 
The latter is faced with a c from one form of vehicle to another, 
but electronics go on no matter what the vehicle, and are becomi 
more and more complicated. Broadly, my view would be that the leve! 
of Government s ing on electronics should remain unchanged, at any 
rate for some years. It may well be spread over fewer firms and over 
fewer contracts, but the approximate volume should be unchanged.” 

Explaining why, in his opinion, the aircraft industry should 
rationalize itself, the Minister said : — 

“For one thing, if it is to compete successfully in the civil aircraft 
field with the American industry, it must be able to produce quickly, 
and quick production is a function in large part of volume of technical 
resources. It must, in other words, be organized in units of larger 
technical resources. 

“For another, the production of civil aircraft uires a great deal of 
finance, but since it is a very speculative business the finance is difficult 
to come by. It is much more readily got if aircraft are manufactured 
as a part of a wide range of industrial activity. Therefore, I think it is 
in the interest of the aircraft industry to diversify itself.” 

Mr. Aubrey Jones went on to say that he was not sure whether 
the same reasons could be applied to the electronics industry, 
where defence work and civil work were much more closely 
integrated; transfer from one to the other ought therefore to be 
effected more easily. 

Turning to the question of sales made by the Government 
(which “does sell electronic equipment abroad, either separately 
or complete with aircraft, ships or tanks”) the Minister said 
insofar as he made such sales he only did so under treaty, or if it 
seemed to him that the business “would not be coming at all to this 
country.” He went on to give this instance :— 

“Last November I went to Germany—on an abortive mission, as it 
subsequently turned out—to try to ensure the continuance of the SR.177 
by effecting its sale to the Germans. The aircraft was manufactured 
by a private firm, but it was represented to me that the Germans would 
not be interested unless the transactions were done on a government-to- 
government basis. I was told in fact that other governments—those of 


4 


14 February 1958 195 


France and the United States—agreed more readily to government sales 
than we did, and unless we followed suit the business was unlikely to 
go our way. I felt that I just had to concede the point. That the sale 
ultimately didn’t come off was due to quite other causes. I am asking 
you to appreciate the point that there are governments in other countries 
which, with limited facilities for procuring military equipment, prefer 
to deal with governments, and much business would be loot if we do not 
recognize that.” 

_ The Minister’s next point was on the subject of security restric- 
tions and the question of whether they could not be lifted more 
quickly in order to assist export sales. He remarked :— 

“I myself couldn’t be more sympathetic to the thought. The Ministry 
of Supply is a department of scientists. Now, scientists don’t really 
believe in secrets, and who is to say them nay? After all, the latest 
scientific developments—radar, nuclear power—have all proceeded 
roughly in parallel in different countries, despite all kinds of security 
restrictions, The scientists don’t really believe in secrets, but the 
military do. The military hang on to them far too long. 

“You have therefore to try and contrive some balance of influence, 
and one of the lesser reasons why I believe in an independent Ministry 
of Supply is that the scientist can press his case better om an indepen- 
dent civil department than he could from within a military department. 
I would only ask you to accept that we do in fact do our best 

In the major part of his speech the Minister had been replying 
to points raised by members of the electronics industry, including 
the chairman of R.C.E.E.A., Mr. F. S. Mockford (who is com- 
mercial manager of Marconi’s Wireless Telegraph Co., Ltd.). He 
continued : — 

“Lastly, Mr. Mockford has posed a most difficult question. He notes 
that in the past the main contractors have been the airframe manu- 
facturers and the electronic manufacturers have been sub-contractors. 
But electronics, as he rightly says, become more and more important. 
Aircraft and missiles are now nothing more than a complicated system 
of electronics with a carcase to keep them all together. Should not 
therefore the réles be reversed? Should not the electronic manufacturers 
become the main contractor and the airframe manufacturers become 
the sub-contractor?. .. I would certainly be glad to know what 
Mr. Mockford’s sister company [the aircraft division of English Electric] 
thinks about this revolutionary idea. For my part I can only seek refuge 
in what has struck me as being an admirable precedent : the co-operation 
which took place between the Bristol Aeroplane Company and Ferranti 
on their surface-to-air guided missile. Long may such co-operation 
continue.” 


H-Bombs over England 


SOME degree of clarification of the Government’s attitude to 
the carrying of thermo-nuclear weapons by aircraft flying over 
British soil has been given by Mr. Butler, speaking for the Prime 
Minister in the House of Commons. 

He said last week that the carrying of such bombs by the R.A.F. 
and United States aircraft was necessary from time to time as a 
deterrent. Such flights were, however, infrequent and real bombs 
were used only on special operational exercises and training flights 
which involved moving aircraft from one airfield to another with 
their weapons. On these flights the bombs were never armed and 
inadvertent arming of them was impossible. In the event of a 
crash the radiation risk would be small and localized and could be 
dealt with “in due course” by specialized military teams. 


West German Defence Policy 


WEST GERMANY is to base her forward defence on guided 
missiles, according to a pronouncement by Herr Franz-Josef 
Strauss, the Defence Minister. 

Herr Strauss told a B.U.P. correspondent in an interview that 
West Germany would require, in addition, “a multi-purpose air- 
craft” to intercept bombers that broke through the missile line. 
With only minor modifications and changes of equipment it would 
have to perform three réles—those of a high-altitude reconnais- 
sance machine, a tactical fighter-bomber, and an all-weather 
fighter. 

The Minister gave no indication as to what type of guided 
weapon the West Germans have in mind. He stated categorically, 
however, that they will not build their own fighters, except under 
licence. The Heinkel-Messerschmitt group will not be asked to 
design and build such aircraft: this he said, would necessitate vast 
government investment and could not produce results before 1968. 


Jetstar Performance 


ACTUAL figures obtained during testing of the Lockheed 
CL-329 Jetstar prototype (two Bristol Orpheus turbojets 
imported as Wright TJ-37s) has been given by C. L. (“Kelly”) 
ohnson, vice-president of engineering and research for Lock- 
heed’s California Division. Operating at Edwards A.F.B., the 
aircraft has successfully demonstrated single-engine take-off and 
climb procedures up to 20,000ft, notwithstanding the height of 
2,200ft above sea level of the part of Edwards concerned. During 
more than 100 hr of company testing the Jetstar is reported to 
have demonstrated a range of 1,725 miles with “ample fuel 
reserves” without using the optional pylon tankage; speed for 
optimum economy has been found to be about 500 m.p.h., but 
600 m.p.h. has been exceeded and a cruising altitude of 45,000ft 
has been obtained within 30 minutes of a full-load take-off. 


CANADIAN CUSTOMER: Seen at Bristol alongside the first of the six 
Britannia 314s ordered by Canadian Pacific Airlines is the company’s 
president, Mr. Grant McConachie. With him is Mr. Peter Masefield, 
Bristol Aircraft chairman. Built by Shorts at Belfast, this Britannia is 
now being given final pre-delivery checks at Filton. During his visit 
Mr. McConachie mentioned the possibility that C.P.A.L. might, if his 
application to operate Canadian domestic routes in competition with 
C.A. was granted, revive its order for Comets. 


Wind Tunnel Testing of Helicopters 


RESEARCH techniques used to determine some of the aero- 
dynamic properties of helicopters were described in a lecture 
to the Helicopter Association of Great Britain presented in Lon- 
don last week by Mr. M. S. Hooper, F.R.Ae.S., of Fairey Aviation. 
His paper was entitled Wind Tunnel Testing of Helicopter Models. 

The author dealt first with the technical basis of scale-model 
testing and then went on to survey, in some detail, the extent of 
the work already done in this field. This had been on a sur- 
prisingly large scale. In 1923, wind-tunnel experiments had been 
made at the National Physical Laboratory on propellers at zero 
torque, with application to helicopters descending and, in 1926, 
the first use of hinged model rotor blades was recorded. This was 
on a 2.2ft-diameter rotor in a 7ft tunnel at R.A.E. Other experi- 
ments were made in subsequent years, including some with full- 
scale autogiro rotors and large-scale helicopter rotors. Generally, 
the results obtained showed that theory and wind tunnel practice 
were in satisfactory agreement on all essential points. 

Mr. Hooper then described at some length the work that had 
recently been carried out in his own company’s wind tunnel with 
one-sixth and one-fifteenth scale models of the Rotodyne. The 
larger model had been used for basic test and development, 
including propeller slipstream tests, while the smaller one, used 
in conjunction with a 6ft-diameter rotor, had yielded much infor- 
mation on interference effects. The rotor and model fuselage were 
quite separate from each other, to ease the construction prob- 
lems, but were so mounted in the tunnel that they were in appro- 
priate aerodynamic connection. 

Wind-tunnel testing had proved valuable as a means of measur- 
ing those aerodynamic quantities which formed a basis for per- 
formance and stability calculations and which had a bearing on 
control problems over a given range of c.g. movement. Some of 
the more complicated test programmes were both difficult and 
expensive. Compound helicopter designs would probably need as 
much testing as high-performance fixed-wing aircraft, and much 
work would be needed to investigate such special features as rotor 
blades with jet flaps or boundary-layer control, and autostabiliza- 
tion problems. 


AVION D‘AFFAIRES: A promising jet-propelled executive aircraft is 
the Marcel Dassault Méditerranée, seen here in model form. Eight or 
nine pass2ngers will be carried for 1,550 miles. 
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MORE ABOUT THE X-I5 


NORTH AMERICAN AVIATION’S MILE-A-SECOND RESEARCH 
AIRCRAFT, THREE OF WHICH ARE TO FLY NEXT YEAR 


observer to suppose that the science of flight had come to a 

parting of the ways with, on the one hand, unmanned 
ballistic missiles and space vehicles achieving unprecedented 
speeds, ranges and altitudes, and, on the other, winged piloted 
aeroplanes ploughing their way much more slowly through the 
earth’s atmosphere. It is a sine qua non that the two types of 
travel will soon be linked; and the logical means of accomplishing 
this are either to put a man in a ballistic vehicle or to make a 
winged aeroplane capable of travelling very much faster and at 
much greater altitude than has so far been achieved. The most 
rtant “fastest and highest” acroplane—in the Western world, 
at least—is the X-15, and it is now possible to add much to what 
was said about this project in our issue of January 24. 

At present the fastest and highest aeroplane is the Bell X-2, 
which on different missions has established a controllable speed 
of approximately 2,260 m.p.h. and an altitude (by no means the 
limit of the trajectory which it could achieve) of 126,200ft. The 
X-2, the design of which has already been vie oy in some detail, 
is a relatively conventional low-wing monopla ~Srory by a 
single throttleable Curtiss-Wright a 4. motor of 12,000 Ib thrust 
with turbopump feed from tankage sufficient to give a full-thrust 
endurance of approximately five minutes. 

Like the earlier Bell rocket-powered aircraft, the X-2 was 
developed for the co-operative research aircraft programme 
managed jointly by the National Advi Committee for Aero- 
nautics, the U.S.A.F. Air Research and elopment Command 
and the U.S. Navy Bureau of Aeronautics. rly in 1952 the 
N.A.C.A. began a g-term research investigation into flight at 
extreme speeds and altitudes. The study was directed particularly 
at piloted flight, and embraced aerodynamic problems (or rather, 
owing to the vastly increased mean free path of the air molecules, 
the problems of slip-flow and super aerodynamics) together with 
stability and control, structural, propulsion and ep 
investigations. On July 9, 1954, the N.A.C.A., U.S.A.F. and Navy 
held their first meeting with a view to the design and manufacture 
of an aeroplane capable of investigating the new field. With the 
designation X-15, a competition for the aircraft was launched in 
December of that year, and twelve months later the prime con- 
tractor was named as North American Aviation, with Reaction 
Motors responsible for the powerplant. 

As we stated on January 24, financial appropriations have been 
made for three X-15s. The first is due to start air-launched flight 
testing in about eleven months’ time and all three should be estab- 
lished in their respective research programmes before the end of 
next year. It is appropriate to describe these aircraft in some 
detail before outlining the work which they are intended to do. 


examination of aviation today might lead an 


As the illustrations indicate, the X-15 will have a mid-mounted 
wing (not low-mounted as we suggested three weeks ago). Remark- 
ably enough, in view of the thermal problems which will be 
encountered, the cockpit is raised well above the fuselage profile 
and is mounted in the nose. Otherwise the design is roughly 
what one would expect for a Mach number of five or more, design 
performance figures being given in the table of data beneath the 
three-view drawing. 

Most of the X-15’s manifold peculiarities can be seen in the 
simplified cut-away sketch opposite. It must the emphasized that 
the features shown are unusual only by reason of the fact that this 
is the first hypersonic aeroplane to reach an advanced stage of 
design; ten years hence such designs should be commonplace. 

Aerodynamically there are few surprises. The nose is blunter 
than might be expected (the included angle at the entry is some 
45 deg), but beyond the atmosphere this is of no consequence 
and ballistic-missile research has shown that the optimum re-entry 
nose is actually a blunt one. At least one of the X-15s will be 
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North American X-15 (provisional drawing). One single-chamber Reaction 
Motors rocket engine rated at 60,000 Ib at sea level (about 70,000 Ib outside the 
atmosphere). Wing span, 22ft; overall length, 50ft; height across fin tips, 13ft 6in; 
tailplane span, 15ft; bod diameter, 4ft: launching weight, about 33, ib: design 
Mach number, ranging from 5.5 to at least 7; peak altitude, at least 100 miles 
(possibly as great as 300); range, at least 450 nautical miles. 


stressed to carry an instrumented boom on its nose, but this will, 
of course, be useless except within the denser regions of the 
atmosphere up to about 100,000ft altitude. 

It was originally thought that most of the area of each wing 
would have constant thickness across any given chord line, but it 
now seems certain that the profile will have a leading-edge radius 
of around 0.25in (greater than that of the F-104) followed by a 
smooth curve, possibly of an elliptic form, to a perfectly square 
trailing edge with a thickness ranging from 0.375in at the up to 
2.125in at the root. The most surprising surface is the vertical 
tail which, although it retains the simple wedge section prophesied 
in our previous article, has a trailing-edge thickness of no less than 
12in. The upper half is pivoted to provide yaw control within the 
atmosphere and the total wedge angle at its extremity is no less 
than 20 deg. Aerodynamic stability is also provided by the small 
fixed ventral fin, which is jettisoned before landing, and by the 
slab-type powered tailplanes which have an anhedral angle of 
15 deg. For roll control a small aileron is mounted at mid-span 
on each wing. 

For non-aerodynamic control at altitudes of from 50 to over 
100 miles (where aerodynamic surfaces would have no effect) 
reaction jets are provided at the points shown in one of the draw- 
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This sketch is based upon published 1 American descriptions of the X-15. 
1, pitch and yaw control jets; 2, advanced instrument display | 
pictorial information from inertial 3, pressure-suit 
pilot in cockpit with glass +4--— and side les; 4, integral tankage, 
probably for ammonia fuel; 5, internal baffles; re "2 diameter pipe conduit, 
bably —. as keel member; 7, aerodynamic ailerons with rounded pee 
, integral ta probably for liquid oxygen; 9, tank for turbopump gas-ge 
tor (probably containing H.T.P. and also feeding the control bete)s 10, rudder 
motor; 11, aerodynamic rudder with 12in-wide trailing rod jettisonable 
lower ww fa 13, anhedral tailplane; 14, retractable landing s d; rr} blunt trail- 
lap-odee 16, H.T.P. catalyst pack (wing thickness about 0.5in); 17, roll control 
po ~ & 18, be beryllium-skin over lateral conduit fairing; 19, aileron motor 


ings. These were developed with a compressed-air test rig illus- 
trated in our January 24 article, and are now being evaluated in 
flight, at Mach numbers up to slightly more than 2, in one of 
the Bell X-1B aircraft flying from Edwards A.F.B. Each of the 
control jets in the X-15 will be a fixed rocket chamber with a 
1.Sin nozzle fed with H.T.P. decomposed “cold.” Instead of the 
usual control column, the aircraft will have small levers on either 
side of the cockpit at the extremities of axial rests for the pilot's 
arms. Either directly or th an autopilot system these levers 
will move the aerodynamic surfaces and switch the H.T.P. control 
jets on and off. Obviously a great deal of research will be necessary 
before the X-15 control system can be considered safe and 
developed; it has yet to be determined whether, for example, the 
roll jets on the wings will be precise enough to be operated indi- 
vidually or whether both will have to be fired with slightly differen- 
tial feed. The whole system is reminiscent of the air-bleed jets 
used in the Rolls-Royce and Soviet “flying bedsteads.” 

Reaction Motors have evolved a singularly neat and lightweight 
rocket motor for the X-15 with turbopump feed to a single chamber 
with—so far as one can tell—a fixed thrust line. It is notable that 
conventional hydrocarbon fuels have been eschewed in favour of 
anhydrous ammonia. With liquid oxygen this gives a specific 
impulse of about 270 and the modest theoretical combustion 
temperature of 4,940 deg F. It is possibly the latter figure which 
has dictated the employment of ammonia, since the period of 
sustained firing (up to six minutes at varying thrust) is exceedingly 
severe. The propellants occupy more than half the overall length 
of the aircraft, the entire body from cockpit to fin forming integral 
tankage for the two liquids. According to Aviation Week each tank 
contains baffles “shaped like radar dishes facing forward” to con- 
trol surging and sloshing and to maintain the aircraft c.g.; how the 
latter can be achieved by a baffle is not stated. 

The fairings down each side of the body are essential to take 
the numerous pipes and services past the integral tankage. In 
addition, they help to minimize interference between the wing 
and body, which can become disastrous at Mach numbers greater 
than 2. Thermal conditions around these bulges are particularly 
rigorous and the skinning is reported to be of beryllium through- 
out their length. In — it is worth noting that an Italian 
report has stated that th 15, together with other American 
vehicles, will incorporate a certain amount of double skinning 
with the intervening 0.Sin layer filled with lithium—presumably 
after the manner of sodium-cooled exhaust valves. It is known 


HE author of the fifteenth Brancker Memorial Lecture, 

arranged by the Institute of Transport for last Monday, was 
A. Cdre. W. E. G. Mann, C.B., C.B.E., D.F.C., Director-General 
of Navigational Services, Ministry of Transport and Civil Aviation. 
His subject was The Control of Air Traffic. 

The main body of the paper was devoted to an expert summary 
of the history and present-day position of traffic control; in the 
final section, A, Cdre Mann looked at future problems. Though 
he was careful to avoid committing the Ministry, he commented 
on the big problems ahead in a manner indicative of the directions 
in which Ministry policy may lead the air traffic of the future. It 
is hoped to deal with the paper more fully later: in the meantime, 
selected points are summarized below. 

(1) Having outlined a typical jet transport flight-plan, A. Cdre. 
Mann said: “Today no such flight plan could be given a safe 
clearance by Control and I doubt if it will ever be possible to do 
so. I trust that the operators of jet aircraft have taken account 
this.” (2) Four long-range radar stations could cover the U.K.’s 
controlled airspace from a height of 5,000ft to at least 30,000ft. 
Secondary radar with transponders in aircraft would further 
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that the airframe incorporates a substantial amount of brazed 
honeycomb, and North American Aviation have, in fact, recently 
organized a new department to handle such material. 

As noted in our January 24 article, the X-15 will be air-launched 
at about 40,000ft by a B-52 mother-aircraft. Pilots assigned to the 
aircraft are Joseph A. Walker of the N.A.C.A. and Captain Iven C. 
Kincheloe, and the latter will probably be the first to explore the 
aircraft’s performance boundaries. Initial test flying will be 
handled by North American Aviation’s own research pilot, Scott 
Crossfield, who obtained much experience when he was with the 
N.A.C.A., being the first man to fly at Mach 2. Crossfield will 
prove the’ structural integrity and general reliability of the aircraft, 
but will probably not exceed about 60,000ft altitude and a Mach 
number between 2 and 3. 

Primary responsibility for the productive flying of the X-15s 
will rest with N.A.C.A. The B-52 will be based at either Edwards 
A.F.B., Cal., or at Wendover A.F.B., Utah, 485 nautical miles to 
the east. The aircraft will be released over the Utah base and will 
conduct its trials along trajectories between the two points, over a 
route which is now being very extensively instrumented and 
wanes with facilities for tracking, recovery and data reduction. 

mary navigation will be conducted by a pure-inertial system 

giving the pilot an accurate three-dimensional transient position 

in space throughout the flight. Already the groundwork for the 

ar gad is being laid, with regular X-1B and X-1E flights from 

wards and a great deal of special environmental and physio- 
logical testing. 

For at least several months it is unlikely that the X-15 will 
exceed an altitude of between 50 and 100 miles, but the basic 
vehicle is potentially capable of being taken by a rocket boost 
unit to a launching height of perhaps 20 miles (the defunct SM-64 
Navaho booster should do admirably), and with such a flying start 
it is hoped that the X-15 can be established in an orbit. Apart 
from the considerable psychological strain placed upon the pilot, 
the chief “human factors” problem of orbital flying is likely to be 
that of providing sufficient refrigeration capacity. It is also diffi- 
cult to say how the endurance of the oxygen breathing system can 
be made adequate unless the main liquid-oxygen tank can be 
tapped. Re-entry poses great technical problems, and the pilot's 
accurate flying and maintenance of correct re-entry angle will 
probably be vital. It has been suggested that the first orbital flight 
may include a number of unpowered “skips” into the atmosphere 
and out again, although such a procedure would progressively 
raise the mean airframe temperature. 

For the final landing, small skids will be extended from the rear 
end of the fuselage to preserve stability after touch-down. The 
jatter would probably occur at over 200 m.p.h., the lower fin being 
previously jettisoned. The landing run will take place on the flat 
bed of the lake at Edwards, using a braking parachute to reduce 
airframe damage and friction heating. The pilot will doubtless be 
relieved to get his feet on the ground once more. 


increase coverage, particularly in height. (3) “The United King- 
dom ... has consistently advocated for many years the inter- 
national adoption of the British Decca Navigator System in high- 
traffic-density areas. This would be a solution to the need for 
increasing traffic on — ince aircraft would be navigated 
much more accurately.” “Gs * e United Kingdom has encour- 
aged the development and adoption by airline operators of a 
British self-contained airborne device giving high accuracy, known 
as Doppler, and has also undertaken the testing and evaluation of 
the ground-based long-range system known as Dectra.” (5) “Even 
when electronically collated and stored, it is difficult to see how 
the information [which should be automatically transmitted from 
the air to record progress of every flight] can be presented to 
executive Control Officers in a three-dimensional form that will 
clearly indicate the present traffic situation and that about to 
develop.” (6) “Is there not a happy mean between an approach 
speed of zero knots [VTOL] and one of 160 knots [big jets]? If 
aircraft could approach at a common speed of the order of 80 to 
100 knots, higher landin ing rates and increased airport capacities 
could safely be achieved, 
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observer to suppose that the science of flight had come to a 

parting of the ways with, on the one hand, unmanned 
ballistic missiles and space vehicles achieving unprecedented 
speeds, ranges and altitudes, and, on the other, winged piloted 
aeroplanes ploughing their way much more slowly through the 
earth's atmosphere. It is a sine qua non that the two types of 
travel will soon be linked; and the logical means of accomplishing 
this are either to put a man in a ballistic vehicle or to make a 
winged aeroplane capable of travelling very much faster and at 
much greater altitude than has so far been achieved. The most 
i rtant “fastest and highest” acroplane—in the Western world, 
at least—is the X-15, and it is now possible to add much to what 
was said about this project in our issue of January 24. 

At present the fastest and highest aeroplane is the Bell X-2, 
which on different missions has established a controllable speed 
of approximately 2,260 m.p.h. and an altitude (by no means the 
limit of the trajectory which it could achieve) of 126,200ft. The 
X-2, the design of which has already been revealed in some detail, 
is a relatively conventional low-wing monoplane, powered by a 
single throttleable Curtiss-Wright rocket motor of 15,000 Ib thrust 
with turbopump feed from tankage sufficient to give a full-thrust 
endurance of approximately five minutes. 

Like the earlier Bell rocket-powered aircraft, the X-2 was 
developed for the co-operative research aircraft programme 
managed jointly yA the National Advi Committee for Aero- 
nautics, the U.S.A.F. Air Research and elopment Command 
and the U.S. Navy Bureau of Aeronautics. rly in 1952 the 
N.A.C.A. began a long-term research investigation into flight at 
extreme speeds and altitudes. The study was directed particularly 
at piloted flight, and embraced aerodynamic problems (or rather, 
owing to the vastly increased mean free path of the air molecules, 
the problems of slip-flow and super aerodynamics) together with 
stability and control, structural, propulsion and ae 
investigations. On July 9, 1954, the N.A.C.A., U.S.A.F. and Navy 
held their first meeting with a view to the design and manufacture 
of an aeroplane capable of investigating the new field. With the 
designation X-15, a competition for the aircraft was launched in 
December of that year, and twelve months later the prime con- 
tractor was named as North American Aviation, with Reaction 
Motors responsible for the powerplant. 

As we stated on January 24, financial appropriations have been 
made for three X-15s. The first is due to start air-launched flight 
testing in about eleven months’ time and all three should be estab- 
lished in their respective research programmes before the end of 
next year. It is appropriate to describe these aircraft in some 
work which they are intended to do. 


tou examination of aviation today t lead an 


detail before outlining 


As the illustrations indicate, the X-15 will have a mid-mounted 
wing (not low-mounted as we suggested three weeks ago). Remark- 
ably enough, in view of the thermal problems which will be 
encountered, the cockpit is raised well above the fuselage profile 
and is mounted in the nose. Otherwise the design is roughly 
what one would expect for a Mach number of five or more, desi 
performance figures being given in the table of data beneath the 
three-view drawing. 

Most of the X-15’s manifold peculiarities can be seen in the 
simplified cut-away sketch opposite. It must the emphasized that 
the features shown are unusual only by reason of the fact that this 
is the first hypersonic aeroplane to reach an advanced stage of 
design; ten years hence such designs should be commonplace. 

Aerodynamically there are few surprises. The nose is blunter 
than might be expected (the included angle at the entry is some 
45 deg), but beyond the atmosphere this is of no consequence 
and ballistic-missile research has shown that the optimum re-entry 
nose is actually a blunt one. At least one of the X-15s will be 


North American X-15 (provisional drawing). One single-chamber Reaction 
Motors rocket engine rated at 60,000 Ib at sea level (about 70,000 Ib outside the 
atmosphere). Wing span, 22ft; overall length, 50ft; —— across fin tips, 13ft 6in; 
tailplane span, 15ft; body diameter, 4ft; launching weight, about 33,000 Ib; design 
Mach number, ranging bon 5.5 to at least 7; peak Siitude, at least 100 miles 
(possibly as great as 300); range, at least 450 nautica! miles. 


stressed to carry an instrumented boom on its nose, but this will, 
of course, be useless except within the denser regions of the 
atmosphere up to about 100,000ft altitude. 

It was originally thought that most of the area of each wing 
would have constant thickness across any given chord line, but it 
now seems certain that the profile will have a leading-edge radius 
of around 0.25in (greater than that of the F-104) followed by a 
smooth curve, possibly of an elliptic form, to a perfectly square 
trailing edge with a thickness ranging from 0.375in at the tip to 
2.125in at the root. The most surprising surface is the vertical 
tail which, although it retains the simple wedge section prophesied 
in our previous article, has a trailing-edge thickness of no less than 
12in. The upper half is pivoted to provide yaw control within the 
atmosphere and the total wedge angle at its extremity is no less 
than 20 deg. Aerodynamic stability is also provided by the small 
fixed ventral fin, which is jettisoned before landing, and by the 
slab-type powered tailplanes which have an anhedral angle of 
15 deg. For roll control a small aileron is mounted at mid-span 
on each wing. 

For non-aerodynamic control at altitudes of from 50 to over 
100 miles (where aerodynamic surfaces would have no effect) 
reaction jets are provided at the points shown in one of the draw- 
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ished American descriptions of the X-15. 


This sketch is based publ: 
1, pitch and yaw control jets; 2, advanced instrument display includi 
pictorial information from inertial navigation ey 3, pressure-sui 


pilot in cockpit with glass windscreen and side portholes; 4, integral tankage, 
Probably for ammonia fuel; 5, internal baffles; 6, 12in-diameter pipe conduit, 
ge = as keel member; 7, aerodynamic ailerons with row corners; 
, integral tank, probably for liquid oxygen; 9, tank for turbopump gas-genero- 
tor (probably containing H.T.P. and also feeding the control jets); 10, rudder 
motor; 11, aerodynamic rudder with 12in-wide trailing ; 12, jettisonable 
lower fin; 13, anhedral tailplane; 14, retractable landing s id; 15, blunt troil- 
ing-edge; 16, H.T.P. catalyst pack (wing thickness about 0.5in); 17, roll control 
jet nozzle; 18, beryllium-skin over tateral conduit fairing; 19, aileron motor. 


ings. These were developed with a compressed-air test rig illus- 
trated in our January 24 article, and are now being evaluated in 
flight, at Mach numbers up to slightly more than 2, in one of 
the Bell X-1B aircraft flying from Edwards A.F.B. Each of the 
control jets in the X-15 will be a fixed rocket chamber with a 
1.Sin nozzle fed with H.T.P. decomposed “cold.” Instead of the 
usual control column, the aircraft will have small levers on either 
side of the cockpit at the extremities of axial rests for the pilot's 
arms. Either directly or th an autopilot system these levers 
will move the aerodynamic surfaces and switch the H.T-.P. control 
jets on and off. Obviously a great deal of research will be necessary 
before the X-15 control system can be considered safe and 
developed; it has yet to be determined whether, for example, the 
roll jets on the wings will be precise enough to be operated indi- 
vidually or whether both will have to be fired with slightly differen- 
tial feed. The whole system is reminiscent of the air-bleed jets 
used in the Rolls-Royce and Soviet “flying bedsteads.” 

Reaction Motors have evolved a singularly neat and lightweight 
rocket motor for the X-15 with turbopump feed to a single chamber 
with—so far as one can tell—a fixed thrust line. It is notable that 
conventional hydrocarbon fuels have been eschewed in favour of 
anhydrous ammonia. With liquid oxygen this gives a specific 
impulse of about 270 and the modest theoretical combustion 
temperature of 4,940 deg F. It is possibly the latter figure which 
has dictated the employment of ammonia, since the period of 
sustained firing (up to six minutes at varying thrust) is exceedingly 
severe. The propellants occupy more than half the overall length 
of the aircraft, the entire body from cockpit to fin forming integral 
tankage for the two liquids. According to Aviation Week each tank 
contains baffles “shaped like radar dishes facing forward” to con- 
trol surging and sloshing and to maintain the aircraft c.g.; how the 
latter can be achieved by a baffle is not stated. 

The fairings down each side of the body are essential to take 
the numerous pipes and services past the integral tankage. In 
addition, they help to minimize interference between the wing 
and body, which can become disastrous at Mach numbers greater 
than 2. Thermal conditions around these bulges are particularly 
rigorous and the skinning is reported to be of beryllium through- 
out their length. In pessing, it is worth noting that an Italian 
report has stated that the X-15, together with other American 
vehicles, will incorporate a certain amount of double skinning 
with the intervening 0.Sin layer filled with lithium—presumably 
after the manner of sodium-cooled exhaust valves. It is known 
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that the airframe incorporates a substantial amount of brazed 
honeycomb, and North American Aviation have, in fact, recently 
organized a new department to handle such material. 

As noted in our January 24 article, the X-15 will be air-launched 
at about 40,000ft by a B-52 mother-aircraft. Pilots assigned to the 
aircraft are Joseph A. Walker of the N.A.C.A. and Captain Iven C. 
Kincheloe, and the latter will probably be the first to explore the 
aircraft’s performance boundaries. Initial test flying will be 
handled by North American Aviation’s own soneeeh otis, Scott 
Crossfield, who obtained much experience when he was with the 
N.A.C.A., being the first man to fly at Mach 2. Crossfield will 
prove the structural integrity and general reliability of the aircraft, 
but will probably not exceed about 60,000ft altitude and a Mach 
number between 2 and 3. 

Primary responsibility for the productive flying of the X-15s 
will rest with N.A.C.A. The B-52 will be based at either Edwards 
A.F.B., Cal., or at Wendover A.F.B., Utah, 485 nautical miles to 
the east. The aircraft will be released over the Utah base and will 
conduct its trials along trajectories between the two points, over a 
route which is now being very extensively instrumented and 

vided with facilities for tracking, recovery and data reduction. 

imary navigation will be conducted by a pure-inertial system 

giving the pilot an accurate three-dimensional transient position 

in space throughout the flight. Already the groundwork for the 

¢ is being laid, with regular X-1B and X-1E flights from 

wards and a great deal of special environmental and physio- 
logical testing. 

For at least several months it is unlikely that the X-15 will 
exceed an altitude of between 50 and 100 miles, but the basic 
vehicle is potentially capable of being taken by a rocket boost 
unit to a launching height of perhaps 20 miles (the defunct SM-64 
Navaho booster should do admirably), and with such a flying start 
it is hoped that the X-15 can be established in an orbit. Apart 
from the considerable psychological strain placed upon the pilot, 
the chief “human factors” problem of orbital flying is likely to be 
that of providing sufficient refrigeration capacity. It is also diffi- 
cult to say how the endurance of the oxygen breathing system can 
be made adequate unless the main liquid-oxygen tank can be 
tapped. Re-entry poses great technical problems, and the pilot’s 
accurate flying and maintenance of correct re-entry angle will 
probably be vital. It has been suggested that the first orbital flight 
may include a number of unpowered “skips” into the atmosphere 
and out again, although such a procedure would progressively 
raise the mean airframe temperature. 

For the final landing, small skids will be extended from the rear 
end of the fuselage to preserve stability after touch-down. The 
latter would probably occur at over 200 m.p.h., the lower fin being 
previously jettisoned. The landing run will take place on the flat 
bed of the lake at Edwards, using a braking parachute to reduce 
airframe damage and friction heating. The pilot will doubtless be 
relieved to get his feet on the once more. 


THE BRANCKER LECTURE 


HE author of the fifteenth Brancker Memorial Lecture, 

arranged by the Institute of Transport for last Monday, was 
A. Cdre. W. E. G. Mann, C.B., C.B.E., D.F.C., Director-General 
of Navigational Services, Ministry of Transport and Civil Aviation. 
His subject was The Control of Air Traffic. 

The main body of the paper was devoted to an expert summary 
of the history and present-day ition of traffic control; in the 
final section, A, Cdre Mann looked at future problems. Though 
he was careful to avoid committing the Ministry, he commented 
on the big problems ahead in a manner indicative of the directions 
in which Ministry policy may lead the air traffic of the future. It 
is hoped to deal with the paper more fully later: in the meantime, 
selected points are summarized below. 

(1) Having outlined a typical jet transport flight-plan, A. Cdre. 
Mann said: “Today no such flight plan could be given a safe 
clearance by Control and I doubt if it will ever be possible to do 
so. I trust that the operators of jet aircraft have taken account of 
this.” (2) Four long-range radar stations could cover the U.K.’s 
controlled airspace from a height of 5,000ft to at least 30,000ft. 
Secondary radar with transponders in aircraft would further 


increase coverage, particularly in height. (3) “The United King- 
dom . . . has consistently advocated for many years the inter- 
national adoption of the British Decca Navigator System in high- 
traffic-density areas. This would be a solution to the need for 
increasing traffic control capacity, since aircraft would be navigated 
much more accurately.” G4) * e United Kingdom has encour- 
aged the development and adoption by airline operators of a 
British self-contained airborne device giving high accuracy, known 
as Doppler, and has also undertaken the testing and evaluation of 
the ground-based long-range system known as Dectra.” (5) “Even 
when electronically collated and stored, it is difficult to see how 
the information [which should be automatically transmitted from 
the air to record progress of every flight] can be presented to 
executive Control Officers in a three-dimensional form that will 
clearly indicate the present traffic situation and that about to 
develop.” (6) “Is there not a happy mean between an approach 
speed of zero knots [VTOL] and one of 160 knots [big jets]? If 
aircraft could approach at a common speed of the order of 80 to 
100 knots, higher landing rates and increased airport capacities 
could safely be achieved. 
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HERE 
AND 


THERE 


French Air Refuelling 


FOR the first time a French jet aircraft 
was refuelled in flight when, recently, a 
Sud-Aviation Vautour made successful 
contact with a Canberra operated by Flight 
Refuelling, Ltd. 


Nuclear-Powered Carrier 


WORK on the construction of the world’s 
first nuclear-powered aircraft carrier began 
in earnest on February 4, when her keel 
was laid at Newport, Virginia. Costing 
$314m (nearly £112m), she is scheduled 
for completion in 1961. Eight reactors will 
power the carrier, which will be able to 
cruise for two years without refuelling. 


Twin-Engined Flea 

RUSSIA'S An-14 Pchelka (Flea) light twin- 
engined aircraft is to be mass-produced, 
according to a report from Moscow. Carry- 
ing 6-8 passengers, it is intended for use 
as a short-range air taxi, and also for 
freighting, agricultural and ambulance 
work. Performance figures are said to 
include 31 m.p.h. stalling speed; 145 m.p.h. 
top speed; and 165-200ft landing distance. 


Improved Jindivik 


ACCORDING to an American report, the 
Government Aircraft Factories at Fisher- 
men’s Bend, Melbourne, are developing an 
improved version of the Jindivik target air- 
craft. In addition to the Armstrong 
Siddeley Viper turbojet the new model will 
have a small liquid-propellant rocket motor 
(possibly by Napier) which will give an 
operational altitude of some 70,000ft. 
Increased _ ceiling is as more 
important than supersonic s 


Last Farewell to Heinkel 


AT a service in memory of Dr. Ernst 
Heinkel, attended by officials, factory 
workers and friends of the famous de- 
signer, aircraft flew overhead in salute. 
General Josef Kammbhuber, Inspector- 
General of the West German Air Force, 
said that Heinkel’s name would “always 


NIPPER is the name conferred by Mr. 
company’s new Ib 


FLIGHT, 14 February 1958 


E. O. Tips, Avions Fairey managing director, on his 
monoplane, powered by a Volkswagen engine. Designed for kit con- 


struction, the Nipper will sell at $1,000, will cruise at 66 m.p.h. and have a range of 187 miles. 
A Belgian Air Force Hunter gives scale in this picture from Gosselies. 


be associated with the development of the 
old and new Luftwaffe.” An appreciation 
of Dr. Heinkel by Mr. A. R. Weyl appears 
on page 204 of this issue. 


POWER - LINE sur - 
vey and mainten - 
ance in Northern 
Japan will be the 
duty of a new West- 
land Widgeon re- 
cently taken over by 
Mr. K. Ishizaki, seen 
above with Westland 
test pilot Derek Col- 
vin. The Widgeon 
will supplement two 
Dragonflies. 


FRANKOCOPTER: So 
designated is this new 
West German heli- 
copter, built by Bodo 
Franke of Cologne. A 
three-seater, it has a 
105 h.p. engine driv- 
ing two 25ft co-axial 
rotors. A price of 
DM.65,000 (£5,550) 
is forecast. 


Austrian Executive Aircraft 


AN executive aircraft powered by two 
Lycoming engines is being designed by 
the Austrian concern Simmering-Graz- 
Panker, A.G., and is to make its first flight 
at the end of this year. 


President for Avro Subsidiary 


MR. J. A. MORLEY, vice-president (sales 
and service) of Avro Aircraft, Ltd., Toronto, 
has been elected to serve as president of 
Avro Aircraft Services, Ltd. Mr. J. L. 
Plant (Avro Aircraft executive vice-presi- 
dent) has been appointed a director of this 
European subsidiary, which, established 
last year, provides assistance to the Belgian 
Air Force in the maintenance of its CF-100 
aircraft. 


From Rockets to Waves 


THE discussion on meteorological aspects 
of rockets and satellites announced by the 
Royal Meteorological Society for its meet- 
ing on February 19 has been cancelled. In 
its place two papers will be read and dis- 
cussed: Airflow over a Ridge—Effects of 
Upper Boundary and High-level Condi- 
tions, by G. A. Corby and J. S. Sawyer; 
and A Numerical Study of Wavelength and 
——— of Lee Waves, by C. E. Walling- 
ton and J. Portnall. 


CL-28 Simulator Contract 


A CONTRACT for the design and manu- 
facture of an operational flight trainer for 
the CL-28 has been awarded to Canadian 
Aviation Electronics, Ltd., by the R.C.A.F. 
The same company is also producing a 
design-study for a tactical procedure trainer 
to be ag § in radar and weapons system 
have already supplied simu- 
lators for R.C.A.F. CF-100s and recently 
completed a DC-6B simulator for C.P.A.— 
the first commercial-aircraft simulator to be 
built in Canada. 

Helicopter Delivery 

RECENTLY W. S. Shackleton Ltd., the 
well-known London firm of aircraft agents, 
sold their first helicopter, a Bristol 171 
Sycamore. Ordered by Williamsons Dia- 
monds Ltd., it was flown out by Bristol 
Freighter to their diamond mine at 
Mwadui, Tanganyika, after its Certificate 
of Airworthiness had been renewed by 
Bristols. The Freighter used was one being 
offered for sale by W. S. Shackleton on 
behalf of M. Boussac, the French racehorse 
owner. 
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The new heli-jet_ is silent. 


By Dai) 

RITAIN'S first 
land x Was dem rated 


-Somerset_ yester das is 


pr au 


When the Westland “Wessex” flew 
at Yeovil last July 9th, the air corre- 
spondents of the National Press 
were unanimous in their praise of 
the aircraft and particularly of the | 
engine powering it: the Napier free- 
turbine Gazelle. 


ITS SILENCE External noise has 
been reduced by more than half com- 
pared with that of a piston-engined 
helicopter: an important step toward 
the reality of city-centre to city-centre 
air transport. Inside the cabin the 
engine is almost inaudible. 


He said 
Gaze le gave Bri 
‘ype of engine 


Air Correspondent 


gas ine Napier 


he lead in 


has been 


ITS TAKE-OFF The Wessex can take | 
| off in less than half a minute from 


engine start, and its rate of climb has 
been described as ‘remarkable’. This is 
a valuable asset in emergency. In addi- 
tion, the engine can be operated at 30% 
above its normal maximum power 
output for short periods. 


ITS REVOLUTIONARY DESIGN 
The Gazelle is eminently suitable 
for helicopter work because it is 


both light and tough. Without | 


clutches, etc., the free-turbine 


as 
Tit- Curbing Nar 


the weight of the transmission 
mechanism. At the same time it 
is planned to give long service 
between overhauls and, because 
of the unique ‘unit’ method of 
construction, repair time is cut to 
a minimum. 


|The Gazelle marks an epoch in 
helicopter design as significant as 
the change-over from piston to jet 
engine in fixed-wing aircraft. 
Everyone interested in the future 
of British aircraft should know 
| about it. Write to D. Napier & Son 


arrangement takes pounds off | Ltd. London, W.3 for more details. 


N A P / E a FREE TURBINE ENGINE 


D. NAPIER SON LIMITED, 


LONDON, W3 


A Member of the ENGLISH ELECTRIC Aviation Group 
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HERE 
AND 


THERE 


French Air Refuelling 


FOR the first time a French jet aircraft 
was refuelled in flight when, recently, a 
Sud-Aviation Vautour made successful 
contact with a Canberra operated by Flight 
Refuelling, Ltd. 


Nuclear-Powered Carrier 


WORK on the construction of the world’s 
first nuclear-powered aircraft carrier began 
in earnest on February 4, when her keel 
was laid at Newport, Virginia. Costing 
$314m (nearly £112m), she is scheduled 
for completion in 1961. Eight reactors will 
power the carrier, which will be able to 
cruise for two years without refuelling. 


Twin-Engined Flea 

RUSSIA'S An-14 Pchelka (Flea) light twin- 
engined aircraft is to be mass-produced, 
according to a report from Moscow. Carry- 
ing 6-8 passengers, it is intended for use 
as a short-range air taxi, and also for 
freighting, agricultural and ambulance 
work. Performance figures are said to 
include 31 m.p.h. stalling speed; 145 m.p.h. 
top speed; and 165-200ft landing distance. 


Improved Jindivik 


ACCORDING to an American report, the 
Government Aircraft Factories at Fisher- 
men’s Bend, Melbourne, are developing an 
improved version of the Jindivik target air- 
craft. In addition to the Armstrong 
Siddeley Viper turbojet the new model will 
have a small liquid-propellant rocket motor 
(possibly by Napier) which will give an 
operational altitude of some 70,000ft. 
Increased _ ceiling is ee as more 
important than supersonic s 


Last Farewell to Heinkel 


AT a service in memory of Dr. Ernst 
Heinkel, attended by officials, factory 
workers and friends of the famous de- 
signer, aircraft flew overhead in salute. 
General Josef Kammbhuber, Inspector- 
General of the West German Air Force, 
said that Heinkel’s name would “always 
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NIPPER is the name conferred by Mr. E. O. Tips, Avions Fairey managing director, on his 


company's new 365 |b monoplane, 


powered by a Volkswagen engine. 


Designed for kit con- 


struction, the Nipper will sell at $1,000, will cruise at 66 m.p.h. and have a range of 187 miles. 
A Belgian Air Force Hunter gives scale in this picture from Gosselies. 


be associated with the development of the 
old and new Luftwaffe.” An appreciation 


of Dr. Heinkel by Mr. A. R. Weyl appears 
on page 204 of this issue. 


POWER - LINE sur - 
vey and mainten - 
ance in Northern 
Japan will be the 
duty of a new West- 
land Widgeon re- 
cently taken over by 
Mr. K. Ishizaki, seen 
above with Westland 
test pilot Derek Col- 
vin. The Widgeon 
will supplement two 
Dragonflies. 


FRANKOCOPTER: So 
designated is this new 
West German heli- 
copter, built by Bodo 
Franke of Cologne. A 
three-seater, it has a 
105 h.p. engine driv- 


price 
DM. 485,000 550) 
is forecast. 


Austrian Executive Aircraft 


AN executive aircraft powered by two 
Lycoming engines is being designed by 
the Austrian concern Simmering-Graz- 
Panker, A.G., and is to make its first flight 
at the end of. this year. 


President for Avro Subsidiary 


MR. J. A. MORLEY, vice-president (sales 
and service) of Avro Aircraft, Ltd., Toronto, 
has been elected to serve as president of 
Avro Aircraft Services, Ltd. Mr. J. L. 
Plant (Avro Aircraft executive vice-presi- 
dent) has been appointed a director of this 
European subsidiary, which, established 
last year, provides assistance to the Belgian 
Air Force in the maintenance of its CF-100 
aircraft. 


From Rockets to Waves 


THE discussion on meteorological aspects 
of rockets and satellites announced by the 
Royal Meteorological Society for its meet- 
ing on February 19 has been cancelled. In 
its place two papers will be read and dis- 
cussed: Airflow over a Ridge—Effects of 
Upper Boundary and High-level Condi- 
tions, by G. A. Corby and J. S. Sawyer; 
and A Numerical Study of Wavelength and 
Amplitude of Lee Waves, by C. E. Walling- 
ton and J. Portnall. 


CL-28 Simulator Contract 


A CONTRACT for the design and manu- 
facture of an operational flight trainer for 
the CL-28 has been awarded to Canadian 
Aviation Electronics, Ltd., by the R.C.A.F. 
The same company is also producing a 
design-study for a tactical procedure trainer 
= be used in radar and weapons system 

my They have already supplied simu- 
lator or R.C.A.F. CF-100s and recently 

ted a DC-6B simulator for C.P.A.— 
the | t commercial-aircraft simulator to be 
built in Canada. 


Helicopter Delivery 

RECENTLY W. S. Shackleton Ltd., the 
well-known London firm of aircraft agents, 
sold their first helicopter, a Bristol 171 
Sycamore. Ordered by Williamsons Dia- 
monds Ltd., it was flown out by Bristol 
Freighter to their diamond mine at 
Mwadui, Tanganyika, after its Certificate 
of Airworthiness had been renewed by 
Bristols. The Freighter used was one being 
offered for sale by W. S. Shackleton on 
behalf of M. Boussac, the French racehorse 
owner. 
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When the Westland “Wessex” flew | ITS TAKE-OFF The Wessex can take | 


at Yeovil last July gth, the air corre- 
spondents of the National Press 


were unanimous in their praise of | 
the aircraft and particularly of the | 
engine powering it: the Napier free- | 


turbine Gazelle. 


ITS SILENCE External noise has 
been reduced by more than half com- 
pared with that of a piston-engined 
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off in less than half a minute from 
engine start, and its rate of climb has 
been described as ‘remarkable’. This is 
a valuable asset in emergency. In addi- 
tion, the engine can be operated at 30% 
above its normal maximum power 
output for short periods. 


ITS REVOLUTIONARY DESIGN 
The Gazelle is eminently suitable 


helicopter: an important step toward | for helicopter work because it is 


the reality of city-centre to city-centre 
air transport. Inside the cabin the 
engine is almost inaudible. 


both light and tough. Without 
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the weight of the transmission 
mechanism, At the same time it 
is planned to give long service 
between overhauls and, because 
of the unique ‘unit’ method of 
construction, repair time is cut to 
a minimum. 


The Gazelle marks an epoch in 
helicopter design as significant as 
the change-over from piston to jet 
engine in fixed-wing aircraft. 
Everyone interested in the future 
of British aircraft should know 


clutches, etc., the free-turbine _ about it. Write to D. Napier & Son 
arrangement takes pounds off | Ltd. London, W.3 for more details. 


4¥ A P / E R FREE TURBINE ENGINE 


D. NAPIER & SON LIMITED, 


LONDON, W3 


A Member of the ENGLISH ELECTRIC Aviation Group 
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frost 
[ cars start easily on 


CASTROLITE 


A car undergoing severe test 
in a refrigeration chamber. 

Photograph by courtesy of 
The Nuffield Organization. 


Don't take chances-ask for 


CASTROLITE 


by name 


THE BALANCED /MULTI- GRADE] MOTOR OIL 
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FTER being reviewed by King Mohammad Zahir, Shah of 
Afghanistan, accompanied by the President of Pakistan, 
Maj-Gen. Iskander Mirza, the Pakistan Air Force put on 

its first all-turbojet flying display at Mauripur P.A.F. station 
on February 2 before an audience of 20,000 people, including 
guests from the Turkish, Iranian and Iraqi Air Forces. 

The display began just after 9 o’clock in the morning with the 
arrival of the King and President in the P.A.F. Viscount which 
had flown them from Karachi Airport so that they could avoid 
the inevitable congestion of Mauripur Road. This early start, 
with flying due to begin at 9.25, was decided = for two 
reasons: at that time of day, when the air is relatively cool, 
formation flying is less affected by bumpiness; and there are then 
fewer birds on the wing, and consequently less risk of hitting 
them, for they rise higher as the day gets hotter. 

After being welcomed by the C-in-C. of the Pakistan Air Force, 
A.V-M. Asghar Khan, the King and President inspected a guard 
of honour and reviewed a long line of P.A.F. Sabres wearing 
checkerboard squadron markings. 

This long line of Sabres, stretching almost uncountably to a 
horizon which was already shimmering with haze (subsequently 
36 of them taxied out, leaving about the same number behind) 
formed a most impressive sight with the different colours of 
their squadron markings; but as soon as the royal review was 
over, engines were started for the high business of the day. 

Already, soon after 9.20, four Sabres had taken off—flown by 
F/L.s A. K. Ayaz and S. A. Changezi and F/O.s M. A. Iqbal 
and A. K. Yousuf—to produce a double sonic boom each; and at 
9.40 they appeared at about 20,000ft overhead, separating in a 
bomb-burst of bangs which would have warmed the cockles of 
even the most inhibited M.o.S. man. (At Karachi, of course, there 
is no cloud problem; so supersonic flying can be done at a safe 
altitude and still be visible to spectators on the ground.) 

Shortly after the sonic booms, the sixteen Sabres which were 
to do formation aerobatics took off in groups of four, followed 
by a single Sabre, which was to perform solo. The P.A.F. forma- 
tion aerobatic team, brilliantly led by W/C. M. Z. Masud, is 
known as “The Falcons”—and thereby, so to speak, hangs a tale. 
For the falcon is not only represented on the badge of the P.A.F., 
but is that member of the hawk family which inhabits the northern 
mountains of Pakistan, flying higher than any other of its kind. 

While the Falcons were positioning for their loop, two Sabres 
—trailing a banner each with the Pakistan insignia and a greeting 
—made a low pass across the airfield in front of the Royal and 
Presidential enclosure; then, at approximately 9.55, the sixteen 
Sabres went proudly up into their loop, keeping immaculate 
station and forming a precise diamond pattern against the sky 
like that made by the nine Hunters of the R.A.F.’s “Treble-One” 
Squadron—to whom reference was made by the commentator, 
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The sixteen Pakistan Air Force Sabres rehearsing 
their diamond formation aerobatics. 


By HUMPHREY WYNN 


whose remarks throughout were in English. 
As this is believed to be the first time sixteen 
aircraft have ever been publicly looped in forma- 
tion, February 2, 1958, will count as a memor- 
able day in the annals of the P.A.F. Certainly 
the efficiency of this demonstration—and of the 
mock attacks made later in the programme— 
gave tangible proof of the high standards and 
discipline of its training. 


DEMONSTRATIONS 


PAIR FORCE 


This was also emphasized in unusual fashion 
in the next item, when seven Sabres out of the 
16 (still led by W/C. Masud) did formation 
aerobatics. They started with a low pass across 
the airfield, a climb and a wing-over; next they 
did a loop during which they changed stations, 
then formed a letter “F” and subsequently a 
diamond. In their penultimate manceuvre, 
a roll to the left, one of the outside men 
broke away. Presuming he temporarily got 
the sun in his eyes, this was yr correct procedure; 
he quickly rejoined and the final roll was a disciplined sevenfold 
manceuvre. 

The only criticism which might be made of the seven-Sabre 
aerobatic team was that some of its manceuvres ranged too far 
and—against a brilliant blue sky, with no cloud background to 
help—were sometimes almost out of sight of the spectators. There 
is less chance of this happening with a single aircraft, of course, 
and S/L. Khan’s demonstration of a Sabre’s rollability was ener- 
getic and thoroughly visible despite the lack of natural background. 

He began with a very fast low run preceding five quick upward 
rolls, which were succeeded by four downward ones. Then he 
executed a four-point roll and followed it with an eight-pointer, 
reminiscent of Geoff Worrall’s famous evolution at Farnborough 
(though the Sabre is not perhaps quite so mathematically precise 
a vehicle for this manceuvre as the Javelin in the hands of the 
Gloster virtuoso). 

S/L. Khan rounded off his demonstration with an inverted run 
followed by nine rolls for good measure; then four of the Falcons 
re-appeared to do more formation aerobatics—the last on the 
programme. They executed a loop, during which they formed 
line astern, then another when they changed to a box. Finally 
they did a roll, moving from echelon right to left, and a wing- 
over to the right, finally going to line astern for landing. 

After them, a dozen Sabres made a stream landing, and mean- 
while an Auster had towed off an Olympia glider, with red fuselage 
and cream upper wing surface, flown by F/L. S. U. Khan. 

When the sailplane was eventually released, at about 2,500ft, 
the pilot gave an engaging five-minute display of aerobatics. He 
started with one turn of a spin, then did five quick loops in suc- 
cession with hardly any loss of height. He followed these with 
two stall turns and two steep turns, and finally made a low run 
past the royal enclosure before pulling up to make a landing circuit. 

This demonstration was _— interesting because gliding 
is one of the means the P.A.F. uses to attract young lads into its 
ranks. The Pakistan equivalent of our A.T.C. is the Shahir Air 
Training Corps, and one of its main activities is to provide gliding 
facilities for air-minded boys at various P.A.F. stations. ft also 
runs technical groups and such sports activities as boxing. 

As they had begun it, so the Sabres rounded off the Karachi 
display—this time with an armament demonstration. Three 
separate targets had been set up on the airfield, and they were 
in turn subjected to gun, rocket and napalm attacks. Four Sabres 
(led by S/L. H. K. Inam) carried out the air-to-ground firing; 
six (led- by S/L. G. Haider) made rocket attacks; and the napalm 
tanks were dropped by two Sabres led by S/L. M. Z. Butt. 

All these attacks oo to be remarkably accurate, the 
subjected to rocket fire disappearing in sensational fashion under 
a huge cloud of dust, which unfortunately drifted across the 
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(Left) The sixteen Sabres which gave the display at Mauripur, and W/C. M. Z. Masud (centre, front) with members of the aerobatic team. 


PAKISTAN DISPLAY... 


spectators and caused a slight delay in the napalm attacks until it 
had disappeared. 

The fiery and almost nuclear mushroom of smoke which bil- 
lowed up from the latter made a dramatic ending to the display, 
which gave convincing evidence of the enthusiasm and operational 
efficiency of the comparatively smal! but obviously well-muscled 
Pakistan Air Force. 

At the conclusion of the event thousands of spectators swarmed 


across to the parked line of Sabres which had not been flown and 
climbed enthusiastically over them, pressing and pulling every- 
thing movable and even getting into the cockpits. This, while 
alarming and annoying to the few P.A.F. members trying vainly 
to keep them off, at least indicated the fascination and enthusiasm 
which had been aroused in the public by the display. 
Meanwhile, the King of Afghanistan, the President, and the 
visiting Air Force representatives had been taken to the officers’ 
mess for lunch; and during it the King was presented by the 
President with a replica of the P.A.F. badge as a tangible reminder 
of his attendance at a most successful and instructive display. 


Four F-86F Sabres of the P.A.F. landing at Karachi. This photograph was taken from an accompanying T-33. 
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A FORTNIGHT ago Humphrey Wynn of “ ” editorial 


house the R.101, a melancholy monument to the airship 

which never came. (It is now used for storage, and a 
reliable-eye-witness records having once seen 56 DC-3s inside.) 
Above wheel the hawks, hovering silently as over so many Eastern 
cities; around it, the Sind desert is as brown as it was in the days 
of the Mogul emperors. But the man-made atmosphere has 
changed, and this change is evident both in the aircraft which 
stand on the tarmac at Karachi airport—the Super Constellations, 
Convairs and Dakotas with “Pakistan International” lettered in 
English and Urdu on their sides, and the green crescent and 
star insignia of Pakistan on their tail fins—and in the new buildings 
erected (or to be erected) for the administrative and maintenance 
work of Pakistan International Airlines Corporation. For example, 
near to the R.101 hangar—one of the last surviving relics of the 
British Raj hereabouts—is to be built a hangar for the three 
Viscount 815s which P.I.A. hope to receive in October. 

Like the State of Pakistan itself, P.I.A. has come into being 
within the last ten years, and the pride felt in its growth and 
achievement paralleled the national pride in the new Islamic State. 
Indeed, P.I.A. is regarded by many Pakistanis as being the best 
possible advertisement for their country overseas; and it provides a 
vital link between Pakistan’s two “wings”—West and East Pakistan 
—which are separated by over a thousand miles of Indian territory. 
Furthermore, as well as being international, P.I.A. provides all the 
country’s scheduled domestic cargo and passenger services. In a 
word, civil aviation in Pakistan is virtually synonymous with P.I.A. 

The company was formed in 1951 to take over the services 
which, since about 1946, had been operated by Orient Airways. 
This take-over was complete by 1955, with Orient continuing to 
run non-scheduled services. Many of the pilots now with P.I.A. 
flew originally with Orient, which was Pakistan’s first national 
airline and the first overseas airways company of undivided India. 
At the take-over, the Government held about 51 per cent of the 
shares; it now gives the Corporation an indirect subsidy in the 


A T Karachi airport stands the long and lofty hangar built to 


P.1.A. Super Constellation at Karachi international airport. 
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PRIDE OF PAKISTAN 


TALKING AIR TRANSPORT SHOP ON A FLIGHT WITH P.1I.A. 


Karachi by Pakistan International 


staff flew to 
im order to attend [en co display and visit the P.A.F. His description of the 


display appears on the preceding 


line journey and the company’s operations. 


appear in the near future. 


“The stewardess . . . wearing 

a distinctive green costume 

draped with a white band 
over the shoulders...“ 


form of a fixed sum for each passenger carried between East and 
West Pakistan. 

P.I.A.’s present fleet consists of three Super Constellation 
1049Cs; four Convair CV-240s; and ten DC-3s. In about March 
it is due to receive two Super Constellation 1049Hs (which offer 
the “convertibility” of great cargo capacity and bigger doors); and 
three Viscount 815s are on order, delivery being due to start this 
October, with one aircraft a month for three months. (Possession 
of this, the latest and fastest mark of Viscount, P.I.A. point out 
with pride, will give them a clear advantage over their rivals 
Air-India, who operate 700s.) 

With their present aircraft, P.I.A. maintain international services 
to as far as London in the West and Rangoon in the East, and 
domestic schedules serving Lahore, Rawalpindi and Peshawar in 
Western Pakistan and Dacca, Chittagong and Jessore in Eastern 
Pakistan. They also fly regularly to Delhi and Bombay in India, 
and to Kandahar and Kabul in Afghanistan. The total route 
mileage covered by the company is 11,000. 

The Super Conste!lations maintain the twice-weekly schedule 
to London and the services from Dacca to Lahore and Karachi; 
the CV-240s fly a daily Karachi - Bombay run and four schedules 
a week to Delhi, as well as operating on the Karachi - Lahore route; 
and the rest of the services are maintained by the hard-working 
and ever-faithful DC-3s. 

The Super Constellation London - Karachi return services leave 
in each direction twice-weekly (on Tuesdays and Fridays from 
Karachi and on Wednesday and Saturdays eastbound). These 
services, while naturally being P.I.A.’s pride and joy as an inter- 
national flag carrier, present the airline with one of its chief 
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(Above) Inspection complete, a Wright Turbo-Compound is taken 
from the P.1.A. workshops at Karachi Airport for a test-run. (Above, 
right) The radio test section. (Right) Assembling ignition harness in 
the engine shops. 


PRIDE OF PAKISTAN ... 


financial headaches—how to fill all the seats on the eastbound 
flights. For while there is plenty of demand for passengers to 
London, with Pakistanis anxious to get to England to start courses 
or to take up jobs, return traffic is much more seasonal and the 
time factor not usually so urgent. Moreover, while an outward 

ssage (at 1,720 rupees tourist, or 1,334 in the off-season) may 

saved up for over a long period, money may be tighter when 
it comes to a return trip, and the much cheaper land-sea passage 
may be preferred. 

A brief description of a recent eastbound trip may give an 
impression of the type of service and in-flight hospitality offered 
by P.1.A. on its international routes. The aircraft was Super 
Constellation AP-AFQ, commanded by Capt. Moinuddin Quraishi; 
it left L.A.P. just after 1830 hr on a Wednesday evening and 
landed at Karachi at 1810 hr (local time) the following day. 

There were only 15 passengers, six of them travelling first- and 
the rest tourist-class; three more picked up at Baghdad made the 
total passenger complement 18; two of them were P.I.A. officials. 

This journey could have been, at its start at B.O.A.C.’s Victoria 
terminal, just like any other international air trip, marked by one’s 
usual curiosity about a mixed bag of fellow-passengers. One of 
them, however, was wearing a pale green confection of a turban, 
which he very carefully deposited on a battered attaché case; this 
symbolic headgear could only have come from (or have been 
going to) Pakistan. 

Green, of course, is Pakistan’s national colour; and it met us 
again as soon as we boarded the aircraft with the green lettering 
of P.1.A. The stewardess—two of them, with two stewards, were 
carried on this flight—was wearing a distinctive green costume 
draped with a white band over the shoulders, earrings with the 


P.1.A. insignia, and white pyjama-like trousers. It was actuall 
described by one of them (both were highly attractive, with 
hair, white teeth and beguiling smiles) as “pyjama dress,” and it 
seemed to be both practical and decorative. 

Flying conditions all along the route were good and the journey 
was completed without any delays, just over an hour’s stop being 
made at Rome (the Alps magnificently displayed en route under 
a cloudless night sky lit by the moon and stars) and approximately 
an hour and a half at Baghdad. With favourable winds from there, 
AP-AFQ touched down smoothly at Karachi half-an-hour before 
scheduled arrival time. 

There was ample and kindly attention from the stewardesses 
and stewards en route, and the meals served were of generous 
proportions: the dinner menu consisted of soup and a tender steak 
garnished with onions and helped down by Brussels sprouts and 
duchesse potatoes, with hot rolls, followed by a fruit salad sweet; 
breakfast comprised a cereal, orange juice, scrambled egg and 
kidney, roll and butter and marmalade and coffee. For lunch, on 
the last sector, soup followed by two chops with vegetables, a 
sweet, fruit and coffee—and again two rolls and butter, the warm 
freshness of the rolls being an especially attractive touch. 

Another pleasant feature of the flight was a conversation with 
Capt. Quraishi, who is a veteran of P.I.A. flying (having previously 
been with Orient Airways). He was commanding an all-Pakistani 
crew—nearly all the company’s non-national flying crew having 
now left and been replaced by Pakistanis. 

As we flew over Alps and, the following day, across the 
tawny terrain of Iraq southwards to the Persian Gulf, — 
Quraishi told me something of his experiences while flying for 
P.1.A. and its predecessor Orient Airways (which now, I was later 
told by a P.1.A. executive, exists only on paper). Unlike Air-India, 
which has the Indian Airlines tion to operate its domestic 


(Left) New administrative headquarters building for P.1.A. at Karachi. 
It is already in use, but another wing is being added. (Below) P.1.A. 


main hangar at Karachi. 
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wHy THE P.IB is iINCOMPARABLE 


All-weather operation. The aircraft can operate 
by day or night inall weathers and therefore pro- 
vides front line defence at all times. It has full 
navigational and landing aids, airborne search 
and track radar. Automatic flying aids enable 
the pilot to concentrate on the task of attack. 
An integrated weapon system. The airframe, its 
components, engines, armament, fire control 
system and other equipment have been devel- 
oped to work together as a co-ordinated whole 
so as to achieve the maximum operational per- 
formance. 

Flexibility. The aircraft has a wide speed and 
performance range, the measured speed range 


to date being very much greater than ten to one. 
Alternative armament and other auxiliaries give 


it great versatility. 
Inherent aerodynamic stability. The aircraft is 
fully supersonic yet inherently aerodynamically 


THE ENGLISH ELECTRIC COMPANY LIMITED 


MARCONI! HOUSE, 336/7 STRAND, LONDON, WC2 


A MEMBER OF THE ENCLISH ELECTRIC AVIATION GROUP 


stable and free from pitch-up throughout its 
speed range without any assistance from elec- 
tronic aids. 


Twin engines for safety and economy. The instal- 
lation of twin-engines enables complete dupli- 
cation of all power control systems and the 
power supply for them. At the same time it gives 
supersonic performance without re-heat and 
affords considerable fuel economy under ap- 
propriate conditions. The positioning of the 
engines along thecentre-line of the fuselage pro- 
vides maximum safety, since the aircraft does 
not develop asymmetric characteristics when 
flying on one engine. 


Development potential. The basic design has 
great potential for development, not only in per- 
formance, but also in adaptation to other roles. 
This ensures economies in production and 
operation. 
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AIR INDIA INTERNATIONAL 


BOAC CANADIAN PACIFIC AIRLINES 
INDIAN AIRLINES CORPORATION 
KLM LUFTHANSA QANTAS 
ROYAL AIR FORCE ROYAL AUSTRALIAN AIR FORCE 
ROYAL CANADIAN AIR FORCE ROYAL CANADIAN NAVY 
ROYAL NAVY SABENA SOUTH AFRICAN AIR FORCE 


All these airlines and airforces have recognised the full value to be obtained 

from the Redifon training equipment which they have ordered — so effecting 

a complete change for the better in the economics of their crew training. 
For so much can be done on the ground. 


FLIGHT SIMULATOR DIVISION 


REDIFON LIMITED + GATWICK ROAD - CRAWLEY -: SUSSEX 
A Manufacturing Company in the Rediffusion Group 
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services, P.I.A. is both an internal and an international airline. 

Capt. Quraishi learned to fly with a club in about 1945, and he 
joined Orient Airways the following year. At first he flew single- 
engined L-5s for the company, then graduated with P.I.A. to 
Super Constellations via 3s and Convairs. His t com- 
mand gives him great pleasure. “I love them,” he answered 
enthusiastically when I asked him how he liked Super Constella- 
tions. While we were flying airways to Rome, with the navigator 
having an off-duty nap, Capt. Quraishi commented with enthu- 
siasm on London Control. “I would fly anywhere in the world 
with them,” he said metaphorically. “Other Controls leave you 
to make up your own mind. With London, you just sit up here 
and do what they tell you.” 

Weather hazards, of course, are a big factor in the work of 
P.LA. pilots in their domestic routes as well as on their 
Rome - don, Geneva- London and _ trans-Mediterranean 
flights. Capt. Quraishi told me of the nor’-westers which 
occur in the Dacca - Calcutta - Chittagong triangle during the 
monsoon period, building up cu-nims which rise to 45,000ft 
and may contain hailstones as big as footballs. At night these 
nor’-westers are especially dangerous; even by day it is not always 
—_ to tell which way they are moving. One Convair which 
suffered tail damage is now being repaired at Karachi. 

To the north, P.I.A. meets the hazards of high mountains— 
and mountain weather—in its operations. For example, the com- 
pany has a DC-3 freighter based on Rawalpindi which flies to 
Gilgit up the valley of the Indus. This so-called “valley” is 
10,000ft a.s.l., and peaks rising to 17,000ft tower up along its sides. 
Mr. Hamilton Smith, Jr., who as project advisor for the U.S. 
Technical Assistance , and a member of the P.A.A. staff, 
sits in on P.I.A. operations, described this particular operation as 
“fabulous”—and able to be carried out only in visual conditions. 
He said that when weather conditions were good, flying started 
at 0500 hr to get the best of the day; otherwise supplies transported 
by the DC-3s had to be laboriously delivered by donkey or jeep. 

It was Mr. Smith who, with graphs and statistics at the ready, 
gave me a picture of P.I.A. services and their economics. It was 
an encouraging one from the company’s point of view. For 
example, during 1957 the total hours flown increased by 46.5 per 
cent compared with the 1956 total, in spite of having one less 
DC-3; the revenue-aircraft miles increased by 53 per cent and 
revenue-passengers carried by 40.5 per cent. Furthermore, freight 
ton-miles increased by 60 per cent; and mail ton-miles by 27.5 
cent in the second half of 1957 compared with the first half 

He gave an interesting picture of the varied types of load carried 
by P.I.A.—hides, fruit, agricultural produce, betel leaves, sports 
goods, sausage-skins, machinery, mail and perishable foodstuffs; 
and he also indicated how close is the competition with Indian 
Airlines Corporation on the domestic routes. For example, P.I.A. 
have a daily Convair flight from Karachi to Bombay, a service 
for which I.A.C. use Viscount 700s. On the other hand, P.I.A.’s 
four-times-a-week schedule to Delhi uses Convairs, while 1.A.C. 
operate DC-3s. The six-a-week services to Dacca are run at 
83-85 per cent capacity, and have been as high as 97 per cent. 

New DC-3 services started by P.I.A. go to Kandahar and Kabul 
in Afghanistan, where there is an interesting aeronautical situation 
(rather reminding one of Peter Ustinov’s play Romanoff and Fuliet) 
in that the new airfield at Kandahar is being built at the expense 
of the U.S. Government and that at Kabul by the Soviet Union. 
The Americans have also equipped the Afghanistan airline Aryana 
with two DC-4s and four -3s, and have Pan American aircrew 
in Afghanistan operating the schedules (e.g., to Beirut and Karachi) 
and training crews. There are 20 PanAm executives and aircrew 
working with Aryana, whose internal services include a daily one 
from Kabul to Kandahar, and whose external routes go to Teheran 


A P.1.A. pilot receives Link Trainer instruction at Karachi. 


and Damascus and Delhi in addition to those destinations already 
mentioned. 

This seems an appropriate opportunity, having mentioned 
PanAm’s management status with Aryana, to point out that they 
have 30 permanent and three temporary technicians with P.1.A., 
all doubling executive positions held by Pakistanis. Hamilton 
Smith, already quoted, is the counterpart of the company’s general 
manager, Mr. Zafar-ul-Ahsan; and he is also general manager of 
the PanAm — 

One of the difficulties under which P.I.A. laboured in its earlier 
days was the necessity of sending the powerplants of the Super 
Constellations to Air France and K.L.M. for major overhauls, 
thus considerably reducing aircraft utilization. But now facilities 
have been established (and are being extended) at Karachi so that 
all kinds of overhaul and maintenance work can be done there. 
The first Karachi-overhauled Turbo-Compound was turned out 
in February 1956; and the subsequent effort on aircraft utilization 
can be seen from the fact that in 1957 (as compared with 1956) 
the percentage increase for Super Constellations was 173 and for 
Convairs 38.4. 

To walk round the P.I.A. workshops at Karachi airport—they 
have been in action for only just over three months and are not 
yet fully operative—is to gain a vivid impression of the physical 
growth of an airline. All necessary facilities for overhaul and 
maintenance are either in being or in course of development— 
engine test-bed; engine, instrument, radio and electrical work- 
shops; compass testing-room from outside interference; 
and a maintenance dock in the main hangar for work on Super 
Constellations. 

With a good number of schedules auee being operated for a 
comparatively small airline (with about 2,710 employees, P.I.A. 
compares in size with C.P.A.L. or Iberia), the company neverthe- 
less has big plans for its future and is considering schedules to 
Sydney, Tokyo and Nairobi. 

Because of Pakistan’s strategic position, and because the two 
wings of the country are separated by 1,100 miles of fairly 
unfriendly Indian a P.1.A. is in the unusual dual position of 
being both a national airline and a national necessity. As it was 
succinctly put, a country in such a i “needs an airline— 
and that airline needs to be successful.” 

As far as one can see, after an experience of flying with P.I.A. 
and visiting its headquarters, every effort is being made to achieve 
that standard. There is a pioneering and enthusiastic spirit abroad 
amongst its executives, aircrew and maintenance staff; and if 
keenness and honest effort meet their reward in this fairly unjust 
and generally unpredictable » P.1.A. certainly deserve to 
prove success 


LORD HIVES ON BRITISH INDUSTRY 


N a Nuffield Paper to the Institution of Production Engineers 

on February 6, Lord Hives (former chairman of Rolls-Royce) 
expressed strong views on the present state of British Industry. 

Soviet successes, he said, were no accident, but the result of a 
planned policy over 25 years. He did not think we had the answer 
to this, fo Russia, technical professors were the best paid people 
and were on the highest social level. He wondered if Britain was 
prepared to face this fact. 

There were people in the universities today who, though they 
paid lip-service to the necessity of scientific and technical educa- 
tion, did not really believe in it. Also, we had not quite accepted 
the idea that commerce and industry was something with which 
the best people should be connected. In whatever direction we 
looked we found ourselves short of knowledge, and when a mistake 
was made it was generally attributable to this attitude. 

It had been said that the reason many industrial firms had non- 
technical people at their head was that technicians had not a broad 


enough outlook. Lord Hives did not subscribe to this. He sug- 
gested that one reason was technically trained people were so 
valuable and precious that they could not be spared to undertake 
non-technical jobs. This would correct itself as the number of 
technically trained people was increased. He was one of those 
who believed that there would not be another world war, This 
was because scientists had made it not worth while. 

What he was concerned with was the competition we could 
expect in world markets from Russia. When the challenge became 
serious it would be the British industry that would have to face it, 
and if our products were not competitive we would be out of 
business. 

The most serious shortage today wa: not of scientists but of 
creative designers—this was the fault of the industry, which did 
not create sufficient encouragement to attract first-class designers. 
We could not expect to compete with the U.S.A. and Russia in 
numbers, but we must compete in quality. 
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Ernst Heinkel 


An Appreciation 


designer died 
at the age of 70. This appreciation is w AF. 
ell 


NE of the great personalities of aviation is no more. To 

many people in this country, Ernst Heinkel was just a 

builder of Nazi bombers. But to those who knew him, he 

was a kind man who abhorred war and who had resisted Nazism; 

a man who, obsessed by ee problems of human flight, did 

so much to promote the progress of aviation. He was a pioneer of 

aeronautics and a leader of men; at heart, a born rebel and a man 

who knew of no class distinctions; by temperament, a ferocious 

tiger (though often — he was merely play-acting); a good 
companion, always willing to embark upon a practical joke. 

A plumber’s son from Grunbach, Remstal, near Stuttgart (where 
he is buried now), he remained the typical Swabian native— 
small, dapper, of immense vitality and abundant temperament, 
speaking the dialect. Highly intelligent, with an unfailing sense of 
technical progress, he strove constantly after perfection in aero- 
nautics; and he was keenly interested in anything: aeroplanes, 
space flight, fast motor cars, beautiful women, choice wines. He 
liked a full life, and saw that others did so too. (The latter trait 
was not always well received, e.g., when he tried hard to convert 
stubborn Mecklenburg workers to the blessings of Father Kneipp’s 
“natural-feeding” habits—or when he endeavoured to introduce 
puritanical business acquaintances to the night life of Paris.) 

As he loved to drive fast cars very fast—preferably on the wrong 
side of the road, frightening the wits out of his passengers—one 
cannot help wondering that he should eventually die in bed. 
Perhaps the explanation lies in the merits of Lahmer, his devoted 
driver and confidential servant, whose main duty it was to restrain 
his employer from driving. 

Ernst Heinkel’s personality should not be judged by his book— 
which was, alas, perpetrated by a feature journalist suffering from 
uninhibited sense of fantasy and an urge to whitewash the Third 
Reich. 

Heinkel started in aviation (as a student of engineering and of 
wine) when he crashed a home-built Farman in 1910; he never 
fully recovered from his injuries. Rendered destitute, he joined 
Franz Schneider of the LVG firm at Johannisthal. Dissatisfied, 
he teamed up with a kindred Swabian soul, Hellmuth Hirth, 
Germany’s master pilot, then technical director of Albatros. 
Within a year (1913), the combination of Hirth’s experience and 
Heinkel’s engineering ingenuity produced advanced monoplanes 
and biplanes. These latter, in particular, with their variants, 
formed one of the mainstays of German equi t till after World 
War 1. An Alb B.1 was brought by Robert Thelen to this country 
early in 1914; it was rejected because of its plywood-covered 
fuselage and internal control circuits! 

In May 1914, Heinkel became chief designer to the new Hansa- 
Brandenburg firm backed by the Austrian Castiglione; its output 
was reserved for the German Navy and for Austria-Hunga 
From then until 1918, Heinkel produced about 50 types of wide 
variety. The Brandenburg sea-going fighters became notorious 
in this country. Special aircraft were developed for storage in 
U-boats and transatlantic reconnaissance. On the artful side, 
Heinkel constructed a twin-engined single-seater for the Army; 
it came too late . . 

Emerging from the “aeronautical scrapheap” in 1919, Heinkel 
designed some seaplanes for Caspar. Japan approached him with 
a request for naval aircraft and catapults. They promised to 
shield him against attentions by the Allied Control mission. 
And they kept their promise! Heinkel never forgot the Japanese 
fairness in these early deals, upon which he founded his own firm 
at Warnemuende. Further orders came in: from the Reichswehr, 
and from the U.S.S.R. by mediation of the Reichswehr. 

Numerous experimental types and some small-batch production 
followed. None of the customers was disappointed. Some proto- 
types were distinctly queer, it is true—as is unavoidable in 
aviation—but they were always conscientiously designed and 
carefully built. Heinkel’s bad luck with prototypes seldom had 
anything to do with technical faults. Most of his test pilots 
careivel and still liked him. 

Then his personal life began to be troubled by political inter- 
ference. He had attracted the dislike of the local “racial” ruffians. 
Heinkel, powerfully built and always enjoying a scrap, retaliated 


Ernst Heinkel with an Albatros B.1 in 1914. 


in kind. Finally, the Reichswehr command gave a stern warning 
to the “Aryan” thugs to leave him alone. But by 1933 they were 
dominant; and Heinkel, who had never been reticent in his 
opinion of Hitler, was increasingly a. to oppression, especi- 
ally after his submission, through Udet, of a memorandum on 
the danger to Germany of entanglement with the U.S.A. Without 
the support of the high-ranking Party bosses, he found in due 
course that his aeronautical activities were restricted to the 
development of his He 111 bombers and to the hopeless proposition 
of the He 177 four-engined dive bomber (“Udet’s folly”). Yethe had 
produced the finest propeller-driven fighters (He 100), with which 
world speed records had been gained, and the fastest transport 
aeroplanes then flying; he had developed the first turbojet engines 
with funds out of his own pocket. The first jet-propelled aeroplane 
in the world, the Heinkel He 178 flew in August 1939; he built 
the first and most promising twin-jet aeroplane, the He 280, and 
he developed rocket-propelled aeroplanes with which 550 m.p.h. 
was reached in June 1939. Notwithstanding such achievements, 
“Heinkel” became a mere nameplate for various works. 

Late in 1944, however, Heinkel was allowed to assert himself 
with the “Volksjaeger” home-defence intercepter, of which he 
was very proud, and with related developments. It was a tragedy 
for him that, as the pioneer of rocket and jet propulsion, he had 
never been permitted to embody his ideas fully in aeronautical 
applications. That this was a serious loss to aeronautical engineer- 
ing is beyond doubt. 

Until late in his life he was a thorn in the side of produc- 
tion engineers—like most good designers, he never could finali 
designs. Nevertheless, when restored to activity after persecution 
by pro-communist fellow-travelling pets of the American occupa- 
tion during the immediate post-war period, he blossomed 
out as a most admirable organizer of mass production in beauti- 
fully laid out and je peer equipped Stuttgart workshops, pour- 
ing out streams well-made motor-scooters and bubble cars, 
besides engines and components for other firms. But his heart 
was still in aviation. He was preparing for a come-back with 
startling new developments; we expected much from him. 

Heinkel, indefatigable and ferociously blowing up at any instant 
when something did not go according to his intentions—but for- 
getting it the next minute—disliked yes-men and people who 
cowered under his outbursts. Over a period of 40 years he had 
collected an able staff of intimates, such as Schwaerzler, mild- 
looking but tough designer and problem-solver; Kleinemeyer, 
expert trouble-shooter (both these men had been with him from 
1915-16); Guenter, a clerical-looking devotee of aircraft Sie, 
putting speed into the Heinkels and responsible for the Mi 
(his twin brother, and also Heinkel’s eldest son, had lost + 
lives in car crashes, from excessive speed). They all will miss the 
Professor sadly. 

Ernst Heinkel had lived a full and courageous life; those who 
had the privilege of knowing him well will bear him ina grateful 

memory 
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Rice where you grow 


The terraced rice fields of the Far East are one of man’s answers 

to mountain husbandry —an ingenious regrouping of sparse natura! resources 
into agricultural acreage. Seeking a rapid and economical assessment of 
undeveloped land suitable for expansion of staple food production, 

the Government of Burma have called in Fairey Air Survey. 

Wherever there is a problem involving detection or development of the 
natural resources of a territory, including town planning and major works 

of civil engineering, the precise, comprehensive and up-to-date 
information provided by Fairey Air Survey maps and 
photomosaics is nowadays indispensable. 


Air Surveys 
Limited 


24 BRUTON STREET, LONDON, W.I 


‘ 
/ 
‘ 
( 
F. AE 
ire 


FLIGHT, 14 February 1958 


4 
} 
4 


wt 


‘ 


The Martin-Baker Mk.5 Ejection Seat is how being 
delivered in quantity to the United States Navy. 
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ERIAL survey may accurately be described as a science pro- 
viding a blueprint for development. Its growth since the 
early days when oblique cameras were held in the slipstream 

of open biplanes has been prodigious; specialized aircraft, new 
equipment and new techniques have made it a big-time industry 
whose influence has already been felt in almost every part of the 
world. Aerial survey expeditions have worked on all the continents 
and near both poles, backed up by extensive laboratory and aircraft 
engineering facilities; and basic data of the kind they provide 
ensures that funds for development projects of all sorts are spent 
to the best advantage. From the flying man’s point of view this 
application of civilian aircraft is interesting because it is so wide 
and varied; photogrammetrists, geophysicists, navigators and 
engineers form a network of airborne and ground staffs, each of 
whose members must understand the specialities of the others. 

Before outlining the development of airborne survey it may help 
to define terms. science comprises two different and distinct 
activities: (a) the securing and photography (either 
vertical or oblique) for mapping or fieldwork planning, which 
comes under the heading of photographic survey; and (b) airborne 
mineral prospecting with sensitive electronic gear, which is the 
province of the geophysical surveyor. The latter is a more recent 
activity, but that has not prevented its becoming a valuable asset 
to industries always on the look-out for new reserves of raw 
materials. 


Photographic Survey 

Photographic survey had its infancy during World War 1, when 
Corps reconnaissance machines of the R.F.C. exposed many 
thousand “obliques” of enemy troop concentrations, dumps and 
trench lines. These were processed in the field and sent back to 
Army H.Q:s for appreciation, and were often of remarkable quality 
considering that the observer also had a gun and frequently had to 
use it. Photo interpretation began to be studied seriously: tunnel- 
ling operations, for example, could be sometimes spotted through 
soil subsidence showing as a different tone value on the print. 

With the return of peace, a small group of men with vision began 
to develop aerial photography into a systematic science for the 
benefit of farming, mining and building industries alike, believing 
that an immense potential for it existed. Typical of the pioneers 
is Mr. F. L. Wills, now managing director of a widely known 
survey organization, who formed his own company with Claude 
Grahame-White on demobilization from the R.N.A.S. in 1919. 
They hired a room in a Hendon hotel and processed their prints 
in the bath, working hard to sell their idea to an as yet unreceptive 
market. Among their D.H.4 pilots was Sir Alan Cobham, and 
Mr. C. Friese-Green, son of the inventor of the ciné camera, was 
one of that company’s air photographers. __ ; 

Gradually, through the 1920s, the possibilities of this new form 
of “industrial reconnaissance” gained a foothold; vertical photo- 
graphy had begun by 1921, and activities were extended to Africa 
and South America, where a survey was made of the Orinoco Delta 
in search of oil. Not until 1925 was the first important U.K. con- 
tract secured, a photo-map of the Borough of Finchley; but over- 
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seas contracts came in variety, and included work in Burma, Brazil 
(the replanning of Rio de Janeiro), Australia and the Middle East. 
The first African expedition in 1929 was to Northern Rhodesia, 
where vertical photography of 68,000 square miles made its contri- 
bution towards the opening-up of the —_ belt; aircraft his- 
torians will remember the twin-engined Gloster A/S. biplane, 
which formed the mainstay of this expedition and was the first 
specialized survey machine ever to be built. In New Zealand, a 
young enthusiast mounted a Press camera in the Hastings Aero 
Club’s Moth and set to work securing a complete vertical ee 
of the Heretaunga Plains, Hawke’s Bay, to help prepare a 

map of the area. Counting the seconds of interval and tearing off 
the film pack tags at each exposure, he subsequently built up a 
“mosaic” of 4in x 3in prints, the success of which led him to found 
New Zealand Aerial Mapping, Ltd. Later he bought a Monospar 
S.T. 25, which could fly a survey sortie of nearly seven hours on 
48 gallons of fuel, and now the company belongs to a section of a 
world-wide survey group which has operated all over Australasia. 

Altogether the new industry was really getting into its stride by 
this time, and records show that many other companies were pro- 
ducing photo-mosaics of great value to their clients, in distant 
countries and under intensely trying conditions. 

Now nearly all the vertical photography which had been taken 
up to this point—this is a generalization—had been built up into 
mosaics for interpretation and the broad planning of towns and 
highways; aerial survey, though by 1930 widely practised and 
recognized, had yet to win recognition as the ideal means of pro- 
ducing precision topographic maps. Photo-maps pure and simple 
were used (though to a limited extent when compared with today) 
for tracing soil, tree and rock types for agricultural and mineral 
exploitation, for examining terrain across which communications 
were to be set up, and for projecting in the initial stages the 
replanning of buildings. With the development of cameras, lenses 
and film materials the vertical aerial photograph has risen to 
become a unit of really immense importance to economic develop- 
ment in the world today; it has become the basis of a new science 
known as resources survey, which is principally a ground operation 
and has to do with the improvement and proper exploitation of 
the earth’s natural resources. Thus resources work calls in the 
“vertical” for interpretative purposes at the outset of the ground 
investigation only, and this is its sole link with aerial survey proper; 
it is mow in fact a separate science, and in its own right is a 
fascinating activity. Used as a means of supplementing ground 
investigations, the study of small-scale verticais enables geologists 
to infer surface rock-structures and predict sub-surface geology in 
their search for oil and minerals; foresters are assisted in the plan- 
ning of forestry development by analysis of the photographs, and 
even soil scientists obtain some guidance from vertical coverage in 
their studies for irrigation schemes in under-developed regions. 
This is essentially an investigatory and advisory service which acts 
independently of normal photographic survey. 

Precision Mapping. The ability of the precision airborne 
camera, in combination with the ground surveyor and the photo- 
grammetrist, to produce maps of first order of accuracy to large 
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scales is of such importance to any modern engineering project 
that it is worth while examining the broader issues of world 
development today. As never before, there is an insistence on 
higher standards of living and more extensive industrialization , 
populations are growing at a considerable rate, more housing is 
needed, better roads and railways are necessary to freight-out 
primary products for export, more and bigger dams are being 
envisaged to supply power for newly conceived industries. The 
whole social and economic situation is an inter-related series of 
requirements that must be met; and to finance them all vast sums 
have been provided by the governments of the countries concerned, 
helped by the Colombo Plan, U.S. Point IV Aid and loans from the 
World Bank. 

It is an indisputable fact that the first requirement for 
engineering project is a large-scale map of the area to be deve: 
Whether it is a new harbour extension, a power station siting or a 
viaduct which is envisaged, the civil engineer must have cont 
plans of all intended and alternative areas under his hand; more- 
over—and this is the point—he must have them at the outset, so 
that the project can be planned as economically and efficiently as 
possible. In these days of complex development, when the wisdom 
or otherwise of a particular course of action depends on a whole 
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a bare four per cent of all the 
Earths land surfaces is mapped a 


constructor, and this is photographic surveyor comes 
into his own. tee 
surveyors faced real hazards in jungle or desert far from their 
bases, and took months or even years to compile their data; often 
the of the terrain kept them out altogether, or seriously 
limi their activities. The camera-equi aircraft, however, 
can fly over central Burma as easily as it can over Southern 
England; and since modern high-definition lenses miss no detail, 
as much or as little of the terrain feature as the client has asked for 
can be incorporated. The basic data for a constructional project 
can, therefore, be obtained both quickly and economically over 
any type of terrain, and to a first degree of accuracy. 

The starting-point of an air survey, then, is a series of over- 
phs secured by an aircraft which covers 
the contract area in oti fightin, traverses. Built into 
the survey camera (a beauti designed precision instrument 
costing up to £6,000), is a drift / caning sight across whose field of 
view moving graticule-lines can be s ronized by the operator 
to coincide with a selected ground-point as it passes beneath. The 
overlap timing gear of the camera, thus set up, will automatically 
wind on film, and set and release the shutter so that successive 
exposures of the terrain will overlap in the direction of flight by 
60 per cent. Each ground-point, in fact, is photographed at least 
twice, and the two exposures of any one ground-point are known 
as a “stereo pair”; this unit forms the basis of all photogrammetric 


mapping. 
“Phot ” means plotting or taking measurements from 
‘ographs, and this delicate operation is carried out in special 


boratories. Here, sitting at their plotting instruments in dead 
silence and absorbed concentration, the photogrammetrists actually 
draw the contoured maps from the sequences of individual stereo 
This, briefly, is the procedure. 
After development of the film a diapositive, or 
, is made of each exposure on an optically flat glass plate. 
ust as an ordinary bromide-print stereo pair appears as a solid 
orm model when cxamined through a stereoscopic viewer, 
so the two diapositives give a three-dimensional image when 

in the stereo-plotter and viewed through the binocular eyepieces. 
Before the eyes of the photogrammetrist also is a small datum 
point—a black dot or a point of light—which can be moved both 
up and down and in the horizontal plane by means of hand and foot 
wheels; its horizontal movement is reproduced directly in the form 

of a pencil line on the surface on which the map is being drawn. 
The photogrammetrist first adjusts the positions of the two 
diapositives until they are in stereo dence, and correctly 
scaled and levelled; the datum point is then raised or lowered to 
the desired contour height, and by means of the control wheels is 
moved slowly round the feature or contour level being plotted from 
the model landform. The practised eye can guide the point with 
absolute accuracy along the most intricgte contour without allow- 
ing it either to penetrate the image or move out into space. Woods, 
roads and other detail are similarly treated. It is apparent that 
selective mapping—or the ability to include or reject detail—is 
possible, and different sectors of one area can be mapped at varying 
scales if so desired. The scale of the map is of course primarily 
controlled by the altitude of the survey aircraft : mapping at 1/500 
scale would demand photography at a scale of the order of 1 : 3,000, 
which with a lens of 6in focal length means a flying height of about 
1,500ft, or correspondingly higher with a lens of greater focal 


¢ pencil plot is made on non-distorting Astrafoil material, 
and on completion the sheet is taken to the drawing-office for fair 
drawing and checking. Tracings are then made on to a number 
of separations in deep-etching Astrafoil ink—up to six colours, 
depending on the type of map—and a specimen copy is made on 
thick Astrafoil in the printing-down department. After final 
checking, the separations are sent to the printer for offset litho 
reproduction of the finished maps. 

Ground Control. Besides being accurate to within the closest 
limits attainable by any survey method, the final product is 
aesthetically impressive, as a scrutiny of the Ame Astrafoil proofs 
will show; and a comparatively short space of valuable time separ- 
ates the air teams, operating at their advanced bases, from the 
silent rooms with their massive plotting instru- 
ments. All this, however, is by no means the whole story: before 
accurate mapping can begin, some method of “tying down” the 
aye gay to the survey area must be applied. An additional 
set of data known as Ground Control is, therefore, measured in 

However carefully flown, the photographic aircraft will always 
pitch, roll and om. and undergo altitude changes, thus altering 
the scale of the photography and displacing the axis of the lens. 
ye his — instrument, the photogrammetrist adjusts 
each diapositive of a stereo pair until they are in stereoscopic corre- 

; but at this point he would not, without some form of 


itive trans- 
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control, be able to set both 
tilt to reproduce exactly the conditions of the camera at the instant 


posure. 
A network of ground-points which are easily identifiable on the 
photographs—the peak of a conical h'll, or the corner of a wood— 
is therefore selected, and small field-survey teams go out to 
measure their heights above sea-level and their distances from one 
another. Helicopters are often used for transport—as in the recent 
40,000-square-mile survey of Antarctica’s Graham Land peninsula 
—and a portable electronic distance-measurer is now available to 
speed the work. Known as the Tellurometer, it consists of a master 
and one or more remote stations. Ground distances of up to 30 
miles can quickly be measured from the transit time of 10 cm 
microwaves to an accuracy of one part in oy a 4 (i.e., 6.25in at 
maximum range); the ingenuity of design lies in the combination 
of modulating frequencies used. 

Once “surveyed in,” then, the ground-control points are marked 
minutely on contact prints, and their heights and distances from 
one another are used to set up the diapositives in the stereo- 
plotter. Three or perhaps four such points are required per stereo 

ir, but these do not all have to be measured from the ground; 

Or instance, a strip of five aa can be exposed and control 
points at each end of the strip only need be surveyed-in on the 
ground. This photography can ate be placed in a first-order 
(highly accurate) plotter and further control extracted from it for 
each individual overlap—a system known as aerial triangulation. 
Individual stereo pairs are then plotted in a Wild A8 or similar 
machine, using the control provided by the first-order plotter. 

A contour accuracy of 1/2,000 of the flying height can be 
achieved with a first-order stereo plotter such as the Wild A7 or 
Zeiss Stereo-plaingraph C.8, thus enabling t phic mapping 
to be carried out with a contour interval of, for example, 10ft— 
that is, with an accuracy of +5ft from a flying height of at least 
10,000ft. 

Securing Control in the Arctic. A particularly interesting 
method of securing ground control in regions where climatic 
and terrain limitations make field a slow or hazardous 
is Shoran-monitored lattice photography system was recently 
used in a 40,000-square-mile operation in Baffin Land by the 
Photographic Survey Corporation, a large Toronto-based com- 
pany whose teams have already photographed over one-third of 
Canada from the air; and this contract, some of which took place 
north of the magnetic pole, was in fact the most northerly ever 
to be undertaken commercially for the Canadian Government. 

Spaced 300 miles apart at all points south of the Dominion’s 
Arctic coastline is a network of ground stations, on which Shoran 
transmitters can be set up. This net was established to allow the 
mapping of the northern territories, and primarily to enable air- 
borne teams to secure control photography of the area before com- 
plete overlapping coverage was undertaken for stereo-plotting 


‘The aircraft used by PSC (as the Photographic Survey Cor- 


Ad traces features and contours from a map first drawn 
with a elsh plotter tor. This tracing will be checked and then reproduced 
by offset lithograph presses in up to six colours. 


included a DC-4 
the airlift, a Canso  caedage me a chartered ski-equipped DC-3 
for ferrying the Shoran ground crews out to their stations, and a 
high-altitude survey B-17 carrying the airborne Shoran gear, a 

Wild RCSa vertical camera, and a Mk 5 airborne profile recorder. 
The A.P.R. comprises a narrow-beam radar altimeter and a datum 
stabilizer; the latter unit measures the rise and fall of the aircraft 
above and below a constant pressure datum, and corrects the alti- 
meter readings for small changes in flying height. A continuous 
record is made on a chart of the aircraft’s height above the ground, 
which is in effect a profile of the terrain along the track made good. 

The main party of the expedition arrived at their base near Foxe 
Inlet near the Arctic Circle during a howling snowstorm, and after 
testing gear the eight Shoran ground teams were flown over to their 
respective sites on and around Baffin Island. The weather was bad, 
with intense cold, icing and cloud cover; one of the DC-3 pilots 
experienced a white-out—one of the hazards of polar flying— 
while on final approach to land on a frozen lake and dropped 
a wing, bending mainspar and aileron; but he managed to apply 
power and set the aircraft down safely. Some sheet Alclad and 
tools were later dropped by parachute, and repairs were sufficient 
to allow the DC-3 to be flown out again to Foxe. 

When the eight ground stations were operational, the B-17 
climbed to altitude (up to 28,000ft), and positioned itself for the 
first run within range of two Shoran stations, which were called up 
over the R/T. Simultaneously, camera, A.P.R. and airborne Shoran 
were switched on—the readings of the latter being recorded by 
three 35 mm instrumentation cameras—and a series of overlapping 
exposures made. 
¢ geometrical centre of each such aerial photograph, which 
is of course coincidental with the lens axis, is marked by either a 
small cross or four corner angles, and since the positions of all the 
ground Shoran stations are known, the position of the ground 
point beneath the lens axis at the instant of exposure can be 
calculated from the recorded airborne Shoran data. 

(Contd. overleaf 


Taken from 4,100#t with a Wild RC7a plate camera and Aviotar lens, the picture below, left, is marked with a network of ground control 
points which are used to adjust the air photographs accurately in the plotter and as references for contouring. Below, right, a section of 
a fully controlled photo contour map developed by Aero Service Corporation. 
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gave the terrain height of each centre 
ground-point, and thus a series of ground control ints (which, 
it will be remembered, are stations whose heights relative posi- 
tions are known) was built up. A series of these runs was flown at 
a traverse-spacing of 20 and this parallel set was crossed 
by another series at fda dy thus building up a “lattice” of 
photographic coverage, each of whose exposures now provides a 
control point at its centre for eventual complete coverage —- 
subsequent stereo mapping. 

_ Air Survey Applied. A good example of map- 
ping in action is its application to the planning 
scheme. Topographic 
methods for many of 
Australia, the Dokhan Dam in Iraq, the Volta River scheme in 
Ghana, the Caroni River project in Venezuela, and others in all 
parts of the world. The value of the system is well shown here, 
because it enables the civil engineer to select the best site from 
among perhaps several possible alternatives. Once again, it is the 
provision of basic engineering data in the early stages which is of 
such importance. 

Broadly speaking, water Esmee electrical power after having 
(a) fallen as rain over a catchment area, (b) flowed into a Fy ond 
area and (c) passed in controlled quantities through the turbine 
driving the generator. A number of variables affect the choice of 
each area, because the requirements of any one of the above phases 
are inter-releted with those of the other two. For example, upon 
the run-off characteristics of the catchment area will depend the 
quantity of water which reaches the reservoir; and unless the 
reservoir has sufficient capacity it will be impossible to achieve 
complete regulation during the season, and, therefore, to 
ensure the firm power output. The first step, therefore, will Fn 
ably entail air photography of the entire development area at a 
scale of, say, 1 : 30,000 for general reconnaissance purposes, the 
photography being contact printed and built up into semi-con- 
trolled (i.c., non-rectified) mosaics. The photographic coverage 
and possibly also a small-scale map of the catchment can then be 
used to measure its exact extent to assess its general geological, 
soil and vegetation characteristics. 

Next, the projected reservoir area may be photographed at 
larger scale, and maps plotted at a scale of about 1 : 5,000. ‘a 
tour intervals will be 
terrain. This contour data immediately places valuable knowledge 
in the civil engineer’s hands, for from it he can calculate the capa- 
city curve of the reservoir, that is, the variation in storage with 
change of water level. Maximum water level can be calculated, 
and steps taken during the design stages to protect adequately the 
foundations of bridges, and all ancillary 
tions. Phot 
indicate possible faults or leaks in the rock for ground examination; 
these may have to be grouted and plugged up to avoid seepage. 

A direct inspection of large-scale photography of the alternative 
dam sites themselves in the stereo plotter can often provide the 
engineer with invaluable assistance in a the best choice; 
recently, in the planning of a dam in Africa, the photogrammetrist 
was able to run a direct profile down six possible sites, and the 
consulting engineers to the project could then immediatel — 
the one with the maximum potential head of water. 
decision once reached, constructional maps at a scale of 1650 

with one-metre contour intervals were plotted to enable design, 
quantity surveying and the ultimate construction to be pushed 
ahead. In this particular case, incidentally, the terrain was so 
precipitous that contour surveying by ground parties would have 
been quite impossible. 

Although the typical survey contracts discussed here have dealt 
with relatively -~ areas and ambitious s, the benefits of 
also be applied most tably to much smaller 
considerable number of air mapping contracts have 


The A.P.R., furthermore, 


Far left, and observer discuss flight lines marked 
on strip of mosaic. Their Beech AT-11 carries a magneto- 
Left, a Hunting observer at the 
magnetometer con console in a Canso. Above, the Aero 
Service Corp., S-55 with E.M., magnetometer and 
scintillation counter installed together. 


“a particularly interesting 

developed greatly over the last seven or eight years, and has 

continued : — 


“The difficulty is, of course, that the world is still a very place. 
This may seem a flippant observation uw tut ape hy t one 
can have no idea of the immense size of y arene where prospecting 
has never been carried out, and where the lems 


The old-time prospectors, with their hammers, shovels and 
used to s years out in the bush searching for surface its; but 
most of easily found ore bodies have, in fact, by now been found 
and exploited. Attempting to locate new ones (buried beneath, perhaps 
a hundred feet of overburden in the middle of inaccessible. 

) on foot or even by Land-Rover—assuming it could get th » Rane 4 

—would be altogether too slow today. What is needed is some method 
of carrying out s thorough, rapid reconnaissance from which a minerals 
showing what is likely to be there and, more 
important, exactly where it lies. Airborne geophysical methods can 

je that inventory, and that is why the science has assumed such 


permeability, electrical conductivity and as Ground 
parties with portable equipment have made such _ Measurements 


shows by the Hunting “triple threat” Dekots 
, magnetometer and scintillation counter, the whole 
‘installation weighing some 2,000 Ib. 


it corries E.M. 


} 
pa been placed in this country for the survey of projected road and 
: e ae railway routes, for the planning of housing estates and new indus- 
trial land development, and for many other purposes. A particular 
: —_= = instance was the estimation of the volumetric capacity of a disused 
quarry in which waste material was to be dumped. Almost the only 
practical way of achieving this was to photograph the site from the 
air, and to plot a map with very closely spaced contour intervals. 
From this the capacity of the quarry was accurately calculated. 
| Geophysical Survey 
In Flight for September 14, 1956, the present writer discussed 
7 some aspects of airborne geophysical survey. “It is,” he said, 
“Its object is the detection of oil and sub-surface metal ores—an 
important assignment, because the actual consumption of minerals by 
world industry is growing at the rate of some five per cent every year 
and consumption now is vastly higher than it was at the beginning of 
the last war. Such were the quantities of base metals—that is, iron, 
P nickel, copper, lead and zinc—used up during the peak war years 
{ 1944-55 that it was generally felt the same rate could not continue with 
8 the return of peace. But this was a mistaken impression, for consump- 
? tion has steadily risen, as have metal - and there is a very real 
co cs. 
we : Three physical properties in rocks can be conveniently 
measured with sensitive electronic instruments, namely, magnetic 
COMPENSATING 
co 
‘ann 
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but with much greater discrimination. These devices are described 
in —_— detail in a subsequent section of this review. 
starting point of every airborne mineral survey should be 
— photographic coverage of the entire area under study. 
The resulting photographs are made up into a mosaic which ma 
be fully controlled for complete accuracy or only partly con 
according to the customer’s requirements. The mosaics are used 
constantly throughout the survey, not only for fixing the ground 
position of recordings made during flights, but also by the aircraft 
navigator, whose task it is to guide the pilot extremely accurately 
along the prescribed flight lines. In addition, the quality of the 
photography is such that a most useful geological investigation 
be made by standard photo-interpretative techniques. 
Photo-geology has, in become a speciality in its own right. 
Basically, a poder! survey is carried out by flying the 
aircraft across the area in a series of lines at a constant 
height above ground level, while the continuously recording 
equipment collects its data. The planning of the flight pattern, 
or the direction in which the parallel traverses run, is very much 
a geologist’s job; he first of all studies the general geological 
situation as revealed by the vertical photographs, considers this 
in relation to any definite knowledge of the area which may have 
been acquired by surface drilling or ground sampling, and then 
plans a series of aircraft traverses likely to give the best results. 
As a general rule, traverses should be at right angles to the strike 
of a formation (such as a line of high ground raised by a “folding” 
of the earth’s surface), but in some folded areas a radial flight- 
ttern may be r . Then, again (as happened recently 
in Northern Europe, where the nature of the terrain pre- 
vented sufficiently accurate height-holding), a further coverage 
down steep-sided valleys and along the edges of ravines can be 
flown at right-angles to the first one and at a different altitude. 
Geophysical flying is by no means dull. Regardless of terrain 
or wind and turbulence, the aircraft must be flown to very close 
limits for hours on end, held rigidly to within as little as 70 yd of 
a prescribed flight line and within 50ft of a given level a few 
hundred feet above ground. A detailed E.M. survey, for example, 
will be flown with line spacings of 220 yd and at 500ft, with the 
secondary coil carried in the “bird” trailing 250ft below and 
200ft behind the aircraft. If the limits are exceeded the whole 
line must be reflown. The navigator is the critical crew-member; 
and he carries maps at a scale as large as 2.5in=1 mile or photo- 
graphic mosaics. At any moment a change in wind caused by hills 
may alter the drift of the aircraft and a drift-sight is mandatory. 
The pilot meanwhile is flying at a fairly low power-setting, using 
his reserve of power to hoist the aircraft over hills. In 
country, equipment and crew are subjected to constant bumping, 
climbing and diving. Conversely, in favourable circumstances 
they may be able to cover as many as 1,500 line miles in one day. 
Where the terrain is so broken that fixed-wing flying at constant 
height is virtually impossible, helicopters are commonly employed. 
Aero Service Corporation, in America, has equi an S-55 
with the three main instruments, Sp ap ne E.M. and scin- 
tillation a = it can carry all three of these over very rough 
pre he 3 with the necessary camera and radar altimeter. 
installations of this kind were made in fixed-wing aircraft 


Left, the Harwell scintillation counter with its graph recorder 

a Kenting Aviation Bell 47 tows an metic Surveys, lids EM EM. 

undulations in terrain. 


some time earlier, notably in the Dakota shown at lower left. 

Flying ysical coverage can be likened to a ed low- 
level bombing run, often lasting several hours; a high degree 
of skill is required from all members of the crew. The aircraft is 
literally “hopped” from one identifiable ground feature to the 
esp the navigator guiding the pilot along the flight line, and 

the pilot taking the aircraft up over the hills and watching the 
winking lights of his radar altimeter. In the back, the equipment 
operators closely watch their recordings and and brace themselves 
well if the weather is rough. Often they can note on the spot some 
anomaly worth investigating in greater detail, or some variation 
in local conditions which will necessitate revision of the readings 
taken. On the ground, too, the supporting teams watch variations 
in conditions which might affect readings being taken in the air. 
They maintain equipment and process films in field installations 
set up wherever possible. Conditions in the field are often 
primitive. 

One important advantage of surveying an area from the air is 
that local residents, if indeed there be any, do not immediately 
become aware of a new importance in their land and raise the ~ 4 
prices accordingly. Many a scheme may become unnecessarily 
expensive, or even impracticable, if land prices soar to dizzy 
heights by the time the surveyors decide that further exploitation 
is worthwhile. 

The airborne geophysical instruments, and particularly the 
magnetometer, are very widely used for “indirect” work, that is 
mapping rock structures which can by an examination of aerial 
photographs be shown to be associated with valuable, yet un- 
magnetic, minerals. The geologist uses every sort of data which 
may be to hand: any known geology of the area, photo-interpre- 
tation, geophysical measurements and surface sampling at points 
which the mosaics will enable him to choose. From the mag- 
netometer measurements he will be able to assess the shape and 
possible nature of geological structures beneath many feet of 
overburden, and thus be in a position to infer what mineral wealth 
is there, and how deep it lies. 

All the airborne instruments are carefully calibrated and their 
performance and variations in flying height and track are recorded 
so that suitable corrections can be applied before the graph 
records are plotted on maps and passed on for evaluation. 

The reduction and interpretation stages which follow the flying 
take a good deal longer. When the graph paper is removed from 
the recorder at the end of a sortie, the data is in “profile” form, 
and reduction involves converting it into contoured geophysical 
maps. This is done by plotting the positioning photographs on 
the original mosaic of the area, which bears the flight pattern, and 
entering alongside each the corresponding magnetic, conductivity 
or radiometric value, whichever is the case. Points of equal inten- 
sity are then joined up to form contours, thus revealing the 

“anomalies,” or departures from prevalent intensity, upon which 
the geologist will concentrate. 

The interpretation of those anomalies, and the task of assessing 
their significance, may take many weeks and is a yy specialized 
art; but the ———* of = involved will be a minerals- 
inventory ma wou ve taken years to produce 
ground alone. 1s.” 


j 
over the years, but in rugged country this “infantry” method is 
slow, arduous and expensive. It can be done from the air and, ri. ; : 
where large areas are involved, this is much quicker and often a. a . : 
more accurate and less costly. The task of the instruments, 
whether on the ground or in the air, is to detect the difference in Sa “4 , 
physical properties between an ore body and its surrounding | 
rock. The main instruments now number four; gravity sensing 
devices are the newest, and in some respects the least thoroughly = 
tried, though they are fast gaining acceptance. The most widely 
used is the magnetometer, which measures the intensity of the 
earth’s magnetic field continuously — a traverse over a 2 
stretch of country. The presence of electrically conducting ores— e 
lead, zinc, copper and nickel sulphides—can be directly disclosed ae 
by the electromagnetic detector, more generally known as E.M. ae 
Radioactive bodies can be readily located by the scintillation € 
counter, which performs the same function as the Geiger counter, . 
, 
| 
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“LAND is the raw material of nearly all 
wealth. But neither the development nor the 
administration of any plot of land can be 
planned economically or carried out efficiently 
without a complete and accurate knowledge of 
its size, its boundaries and the various natural 
and artificial features within its borders. . . .” 
This extract from the second report of the Air 
Survey Committee of the War Office sums up 
succinctly the reason for survey inall its forms. 
Aircraft and airborne instruments are now 
universally acknowledged to form an integral 
element of the survey process, and the special 
features in this issue of * Flight” summarize 


the part they play in it. 


Vertical 


View 


dam built up trom air 
\) 
| 
4 


ry vicissitudes of the 


and, below, the fortified town of Erbil 


by aircraft belonging to companies of the Hunting Group. 
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farming village in Quebec laid out in a radial pattern, 
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to photogrammetric mapping the outstanding event the 

past fifteen years must be recognized as the development of 
greatly improved survey camera lenses. In particular the achieve- 
ment by Professor Bertele of Switzerland in designing the Wild 
Aviogon lens, in 1946, has had an almost revolutionary effect 
upon photographic quality and mapping accuracy. 

One characteristic of a former wide-angle s lens was a 
marked fall-off in illumination towards the edge a. of the picture, 
resulting generally in the need for compensating filters which 
artificially restricted exposure in the centre of the field. In modern 
lenses of the Aviogon and Pleogon ty, ypes there is little such loss 
of illumination and the practice of artificially reducing light trans- 
mission in the centre of the picture has largely disappeared. 
new lenses also display a marked improvement in resolution; 
and a standard of 40 to 50 lines/mm (on optical axis, and using 
high-contrast targets), can now be achieved. Finally, whilst 
retaining all the advantages of superior illumination and improved 
resolution, the new lenses have reduced optical distortion to 
nominal limits. Manufacturers now guarantee maximum distortions 
not exceeding 0.01 mm. 

Following the introduction of such high standards of wide-angle 
lens design and manufacture, greater attention has been paid to 
other sources of error and distortion which, although never 
negligible, were not of such great importance so long as older 
types of lens, with greater tolerances and lower standards, were 
in use. For example, photogrammetrists are now more than ever 
conscious of errors introduced into photogrammetric mapping 
operation by small random distortions in the film base which are 
not subject to general scale-correction. This distortion appears to 
be a function of temperature and humidity, and the need for close 
control of these factors is recognized. In addition, flatness of film 
at the instant of exposure is now of even greater significance, and 
it is interesting to compare the British method of retaining film 
against an optically flat “register glass” with the vacuum system 
favoured on the Continent and used in all available cameras so 
far designed to carry the new lenses. In the latter system the 
film is drawn flat by vacuum against a metal plate which in effect 
constitutes the focal plane. 

The greatly improved lens has also led to inquiry into the 
efficiency of the older types of aircraft camera mountings in 
isolating vibration. It has been shown that under certain condi- 
tions the loss of definition caused by camera vibration during flight 
can nullify the improvement provided by the new lens. A similar 
consideration applies to aircraft camera windows. With an older 
lens which itself contained maximum distortion of the order of 
0.1 mm as well as asymmetric distortion incapable of compensation, 
small errors caused by aircraft camera windows were of less signi- 
ficance than is the case today. It is essential that the camera 
window (if one is used at all) should be of sufficient thickness 
and homogeneity to prevent intolerable refraction, and yet not so 
thick as to introduce other errors caused by temperature gradient. 

A combined result of improved resolution and illumination has 
been a move towards photographic emulsions of slower speed and 


[° reviewing progress made in aerial photography as applied 


Converted B-17 operated by Fairchild Aerial Surveys. 


CURRENT TRENDS IN PHOTOGRAMMETRIC MAPPING 


finer grain than had previously been considered suitable. Aerial 
subjects which might have required an exposure of 1/250 sec at 
f.11 can now be photographed satisfactorily at 1/300 sec at f.16. 
Since, in addition, the modern lens does not suffer a decrease in 
resolution by the use of a wider aperture, the scope for reduced 

thir velopment the growing acceptance of 
9in x 9in format for survey AB Eh The smaller 7in x 7in 
is still much in use, particularly in Europe, and is also preferred 
by some photogrammertrists because control of film distortion and 
flatness is facilitated by the much smaller area involved. Never- 
theless, largely as a result of Anglo-American usage, the 9in x 9in 
format appears to have come to stay—and with it, for wide-angle 
survey lenses, a focal length of 6in. 

A fourth important current development is the increasing use 
of infra-red and colour emuisions, usually exposed simultaneously 
with panchromatic, for specialized interpretation techniques. The 
advent of soil survey as an essential preliminary to large-scale 
agricultural development has encouraged the use of colour, whilst 
extensive infra-red paren y, long favoured by a experts, 
is now being made pos by higher film speeds of greater 
reliability. 

Turning to photogrammetric mapping, one may note four 
important trends. First, photogrammetric mapping in the U.K. 
has passed from the stage of experiment and technical interest to 
one of proved practical achievement in respect of both economy 
and accuracy. Earlier graphical techniques, except for small-scale 
reconnaissance mapping, have been found uneconomic, and the 
extensive use of precision stereo-plotting equipment has been fully 
justified. In general terms, it may be assumed that by using hi 
quality photography and accurate ground controls, and by careful 
choice of plotting eq “iving an accuracy in heighting of 1/2,000th 

of the aircraft flying height may consistently be achieved. 
n other words, using photography from 10,000ft (1/20,000 scale, 
f=6in) an accuracy of measurement in height of ground detail 
should be better than +5ft. The accuracy of position-finding is 
probably even superior to that of heights. In a recent survey under- 
taken in Kenya by a British commercial air survey organization an 
average error of 2ft in position was obtained for a number of check 
points established by the client. The flying height was 12,500ft 
and the framework control available for the area of 144 sq m 
amounted only to 12 points. Nor does accuracy diminish at very 
large scales, such as railway plans at 1/1,250 and 1/480, involving 
photography from heights of 1,500-2,000ft. It has a — 
stated by a railway engineer that “with regard to accurac 
aerial surveys are just as accurate as ground surveys. In hypo cases 
bave arisen where aerial surveys have revealed errors in existing 
railway plans.”* 

The acceptance of photogrammetric mapping has stimulated 
production of precision stereo-plotting machines. Principal manu- 
facturing sources are on the continent of Europe, where well 


*Viner-Brady and Pearson on “Use of Aerial Photography by Railways” 
(Proceedings Institution of Civil Engineers, Vol. 9, 1957-58). 
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Two years’ service with the Royal Air Force has established the Jet Provost ab initio/basic trainer as the best aircraft 
for its purpose, and the Mk 3 powered by one Armstrong Siddeley Viper Turbo Jet is now in production for the 
re-equipment of Flying Training Command. 


In service with the Air Forces of seven nations, 
the Pembroke is a versatile general purpose 
military transport. Passenger seats are quickly 
removable for conversion to the roles of freight 
carrying, supply dropping, ambulance, aerial 
survey or flying classroom. 
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Anywhere in the World is an Airfield..! 


A hundred yards, or so, of reasonably level ground is all that the b 
Twin Pioneer needs. It can land at bicycle speed in 100 yards; can ’/ PASSENGER 


take off in 85. With its unlimited utility and ‘put-down-any-place’ per- . ~ 
formance, the Twin Pioneer can carry the countless benefits of air Win lone @ } 
trameport simply and cheaply, to aliywhere in the world. POWERED BY ALVIS LEONIDES ENGINES 
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known firms such as Zeiss (Germany), Wild Sune at 
Santoni (Italy) have i upon —s 
new ones to meet an expanding market 


apparatus approximate solutions of a lower 
Economy should be investigated closely, because 
comparable results from photography to a very much smaller scale 
Since the scale of photography dictates the number of exposures 
needed to cover a given area, and because the cost of ground con- 
surveys and stereo-plotting operations are directly affected by 
che of bs bandied, the cheaper machine 
may be less economical in the long run. The best use for such 
machines appears to be in cases where photography has been 
undertaken at a larger scale than necessary and cannot be reflown, 
or where small scale mapping (1/ 100,000 and smaller) is required. 
Since 1950 there have been valuable advances in the use of 
airborne survey aids. Among these the most promising to date 
are those based upon electronic principles, notably Shoran and 
Hiran (for position fixing and the measurement of long lines), and 
the radar altimeter (for heighting). The latter enables the 
|e scale to be determined within very narrow limits—the 
ocal length of the lens being known—without any reference to 
ground control. Furthermore, if combined with a sensitive air- 
craft barometric device the radar altimeter may also be used to 
determine heights above sea level for points vertically beneath 
the aircraft and identifiable on the photograph. Certain assump- 
ve to le, but this t ue, deve y for map) 
operations in Northern Cana has been proved capable ree 
remarkable accuracy. No doubt further developments will greatly 
assist the rapid mapping of undeveloped territory. In addition 
to electronic methods, other systems aim to measure or climinate 
the tilt of the aerial camera at the instant of exposure. Among 
these are the horizon camera, developed mainly in Finland, by 


using gyro 
inally, and perhaps of greatest importance, there has been 
increased interest in the use of analytical methods. These differ 
from optical-mechanical restitution in that they use measurement 
of photo co-ordinates on the air film negative and mathematical 
computation, instead of optical reconstruction of the a 
model by the use of a plotting machine. The plotting machine 
reconstructs conditions at the instant of exposure but cannot deal 
with any differential film distortion which occurs during sub- 
sequent nor with asymmetrical distortions in the lens 
itself. There is little polat in distumine lens distortion of 0.005 mam 
when local random distortions of much more than this amount 
can occur in the film itself. It is axiomatic that “the strength 
of a survey is the strength of its weakest link” and local-differential 
film distortion and lack of flatness in the film at the instant of 
exposure may constitute the present points of weakness. 

A method which may overcome this difficulty has been brought 
into prominence by increased interest in analytical or computa- 
tional techniques made practicable by the recent development of 
electronic computers. To date, the y Sr weer of the analytical 
method has been that the calculations involved were long and 
tedious and hopelessly uneconomic. Modern computers may 
change this, and it is gratifying to note that the Ordnance Survey 
of Great Britain, for long a pioneer of such methods, is now 

ized internationally as a leader in such work. 

We have said that the analytical method requires the measure- 
ment of image meng on the aerial photograph with a view to 
subsequent calculation of true-object positions on the Earth’s 
surface. It has been found that these positions can be readily 
measured as rectangular co-ordinates on local datums if a cali- 
brated reference grid, or reseau, is superimposed on the photo- 

ph at the time of exposure. The reseau consists simply of very 
finely engraved grid intersections at 1 cm spacing and does not 
obscure the photographic detail. It is important to note that in 
addition to providing a reference system for co-ordinate measure- 
ment it also serves as the vital yardstick whereby small random 
film distortions can be detected and allowed for. If the photograph 
includes a 1 cm reference grid then significant differential film 
distortion is limited to that occurring within any single square 
centimetre of film. These are much easier discrepancies to accom- 
modate than those provided by random distortions within the 
whole picture size of more than 500 sq cm. 


Moreover, we have already noted that an optical 
ment cannot easily take account of as 
but if the camera lens is calibrated with reference to the reseau 
then lens distortion is known for each reseau intersection and can 
easily be allowed for in the course of computation. The same 


writing there is no such camera available commercially and one 
must regret its absence. The cause may be twofold: a primary 

interest in heavy stereo-plotting equipment, and the 
greater difficulty of introducing a reference reseau into a camera 
of vacuum film-flattening principle. The second requirement is 
for a simple machine, generally known as a stereo-com tor, 


photograph for use in analytical computation. It is satisfactory 
to note that such a comparator, including an automatic recording 


made in development of non bases and more 
efficient systems in aerial cameras. Whether 
or not methods will supersede ~ 
machine for aerial triangulation, only time and results will te 


In addition to improvements in the analytical method, it seems 
very likely that the next few years will see continued effort towards 
framework control required for 


small-scale original ma . There will bly be much work 

coverage obtainable from a single ograph. 
In the military field high-altitude photography is already common- 
place, but one must note with regret the continued absence of 
of modern design and 


The Spartan Mosquito 35, above, is typical of the ex-service aircraft 
which are at present used for photography from about 30,000#t. Below, 
operators wearing red and green glasses—to give three- dimensionol 
viewing—working at Kelsh plotters with pantograph attachments. 


| 213 
One might crystal-gaze and imagine a time when all basic # 
‘ 1 adjustments of photographs to ground control and all aerial Evi 
> vening ground control) may be done by ly €. 
ive ographs with a plotting machine of lower order 1 : 
z on three factors. First there must be an aerial camera with a lens Sy 
of resolution, illumination and low distortion Se with cae 
. that of the modern Continental cameras menti earlier and % 
“4 which also carries the reference grid or reseau. At the time of ee 
wit 
device for use with electronic computing machines, is already Pa 
; under development in this country. Finally, use of the reseau and as 
w ire synchronized with verucal expo- 
| 


economic operation, for civil use. The advantages of flying higher, 
now that much improved camera lenses and finer grain film permit 
the use of smaller photographic scales, will be apparent. Photo- 


with a focal — of 34in on the same format of 9in x 9in. 
The camera to carry this ultra-wide-angle lens is promised for 
1959; and since, in theory, the — ‘hei be — to halve the 

tographic scale —. a given fly: Ped same economy 
of phot Possible dis- 
advantages of = a a would be the poo hes of “dead 
ground” when areas of high relief and the extremities of the 
photograph coincide, and an associated danger of reduction in 


ely 


Two Wild RC5e fully automatic vertical cameras installed in a Swiss- 
owned Hunting Survey Prince. The nearer camera carries a film maga- 
zine, while the other is adapted for 7in x 7in plates. 


photographic quality when the more obliquely inclined incident 
rays pass through a layer of atmospheric or smoke haze. 

With regard to progress in external aids, notably in aircraft 
ition-fixing, simultaneous development in electronic methods 
or ground measurement should not be overlooked. These have 

onaile speeded up field-survey operations and it should be remem- 
bered that some areas scheduled for development require not 
only maps but also a framework of fixed ground-points on which 
the engineer may base his more detailed surveys. If ground con- 
trol operations can be expedited sufficiently then it may be better 
to provide an initial ground framework which will be of value 
— for small-scale topographical air survey and subsequently 
‘or the 

Finally, it is interesting to note the increasing use made of air 
survey as an aid in cadastral survey and the recording of rights 
to land. This is a comparatively recent development which is 
likely to progress rapidly in the light of increasing social con- 
sciousness among the populations of countries now moving 
towards inde ice. Satisfaction of a demand for title to a 
plot of land has considerable political significance, but the i 
tration of such title automatically involves survey if a land problem 
is not to be initiated for future generations. Lend survey staffs 
in many of the countries affected are inadequate for the purpose, 
and authorities in these territories, which are usually without 
adequate large-scale maps, have turned to air survey as an alterna- 
tive. In general, it is not economic for such air-survey operations 
to be undertaken on a local basis and much work both of an 
experimental and productive character has been done by British 
commercial air survey companies during the past five years. It 
must be emphasized that the air survey method cannot produce 
all that is required and that it is almost impossible to avoid limited 
ground survey both for final emplacement of permanent 
beacons and for survey in areas of dense vegetation. Nevertheless, 
sufficient has been done to show that the shortage of ground sur- 
veyors should not impede progress in this vital operation and one 
may look forward to continued development both in the use of 
the aerial photograph by itself, as a record of topographical detail, 
and of the map produced from it in a stereo-plotting machine as 
a basis for cadastral survey. W.P.S. 


CAMERAS AND PLOTTING MACHINES 


VER greater precision is the constant goal in the develop- 
ment of the whole range of instruments used to record and 
reproduce ground features for mapping. Quality and per- 

formance of the lenses, film, plates, shutters, printers, enlargers 
and plotters has already improved to such an extent that new 
equipment is being designed to eliminate those errors which were 
earlier thought to be relatively unimportant. Infra-red and colour 
are being increasingly used for the study of soils and forest, and 
infra-red offers additional advantages in penetrating haze when 
extremely wide-angle lenses are used from great heights. The latest 
addition to the series of Wild cameras is to be the super-wide- 
angle RC9 with a focal length of 88 mm (3.5in). Angular field will 
be 120 deg, picture size 9in x 9in and lens distortion not greater 
than 0.01 mm. 

The need for ground control is being 
especially when Shoran and combined 
height-finding devices have been fitted, as described in ~~ foro 
going section of this review. The special radar altimeter in these 
operations is the Airborne Profile Recorder made by 
Survey Corporation, Toronto. It is a narrow-beam pulse radar, 

coupled with a barometric altimeter and synchronized with a 
vertical-positioning camera, a graph of aircraft and 

dd height together with a series of positioning photographs. 

t is accurate to between + 10ft and + 20ft, depending on condi- 
tions; and it can either establish control points for mapping or 
delineate ground profiles for such projects as roads or power-trans- 
mission lines. The aerial dish measures 44in across and altitude 
limits are between 1,000ft and 35,000ft. 

Fairey Air Surveys have themselves developed a statoscope 
which will sense with extreme accuracy any vertical degen 
of the aircraft from a apven Uasemetie hele. It is used to check 
the scale of air photography. 

The princi pal camera manufacturers in the world are Williamson 
(Britain), Wild (Switzerland), Zeiss (Germany), Fairchild (U.S.A.), 
and Nistri (Italy). Many of the cameras —= for civil use 
have direct military equivalents; and those which become sur- 
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graphy at 40,000ft above ground requires only one-quarter the | 
‘ number of photographs now needed to cover a given area at 
20,000ft. An alternative approach may be the development of a 
“*< survey camera lens possessing all the advantages of high resolu- 
i 
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a day. The Kelsh principal of three-di 


Canadian Aero Service operators at Wild A8 plotters. These machines are kept working for 18 hours 
mensional viewing is illustrated in the lower picture on the 


used for height control. The two aerials are in the fcreground. 


opposite page. The operator is viewing the model on the small round platform. Hunting Survey 


plus to R.A.F. requirements are sold through such organizations 
as the Direct Photographic Supply Company, Harrow Road, 
London, W.2. } 

There are three main types of plotter for photogrammetric work, 
classified according to their accuracy into first, second, third and 
fourth orders. Aerotriangulation obviously requires the extreme 
accuracy of the first-order machines; and these are typified by the 
heavy and expensive stereoplotters such as the Wild A8 and the 
Zeiss Stereoplanigraph C.8 They may cost something over £15,000 
each. Once the ground control points have been plotted on the 
photograph and further control points transferred along a row of 
stereo pairs with such a machine, the plotting of feature and con- 
tour can be taken over by the second-order machines, typified by 
the Kelsh . In many cases this work is also handled with 
the Multiplex type of machine, which is generally of a third order 
of 


accuracy. 

It is the task of the plotting machine to project the image of the 
diapositive (positive transparency of the air photograph) on to the 
viewing surface in such a way that the attitude of the camera rela- 
tive to the ground at the moment of exposure is accurately 

uced. The characteristics of the plotter lens must also be 
matched closely to those of the camera. Each plotter has holders 
for two diapositives, the images from which are viewed three- 
dimensionally by the operator. Superimposed on the image, or 
model, is a dot which can be raised or lowered until it appears to 
rest on the surface. It is then steered about the model by hand and 
foot controls and the position of the dot is recorded in the form 
of x, y and h co-ordinates. Control points can thus be established. 
The dot can also be set to control the movement of a ——_ 
which traces line on the Acsrafoll sheet folowing 
movement of the dot. 

Once the diapositives have been adjusted to reproduce camera 
attitude, the model is aligned to coincide exactly with a pattern of 
previously surveyed ground control-points. Ae: triangulation 
entails setting up a model on such a pattern and then plotting 
further points on its forward edge. One of the two diapositives 


is then replaced by a new one and the new points are transferred 
to it within the 60 per cent overlap which always occurs 
successive exposures. Leapfrogging in this way, the operator 
establishes a row of points and notes their exact co-ordinates. 

The Kelsh plotter (made by the Instruments Corporation, Bel- 
fort Observatory, Baltimore, Maryland) is generally considered 
accurate en only for the transfer of control points on to 
adjacent models, rather than along a whole row of models. It can, 
however, use the control established by the first-order machine and 
base a map on this. A rather different viewing and plotting method 
is used in the Kelsh plotter. There are two holders as before and 
the accuracy of the model is set by their adjustment, but the 
visual image is projected on a small round platform in the centre 
of which is a spot of light. When viewed glasses with one 
red and one blue/green lens, the three-dimensional effect results. 
Instead of moving the spot by means of handwheels, the operator 
moves the platform with its spot of light horizontally or vertically. 
A small scale shows the height displacement of the dot and a pencil 
attached to the platform mounting directly underneath the spot 
traces its line on the surface of the table. A pantograph attach- 

table. 

The same principle is applied in the Multiplex, but instead of 
having only two diapositive holders producing one model at a time, 
it has up to seven separate holders, each of which is used to set 
up one diapositive. These have to be specially printed to remove 
as far as possible the distortions originating in the camera, the 
machine’s own adjustment being primarily intended to counteract 
any inaccuracy in the projector and for correcting for any tilting 
of the camera at the moment of exposure. Diapositives are pro- 
jected alternately in blue/green and red, to give the three-dimen- 
sional effect. The first pair is then matched to project an accurate 
model and succeeding projections synchronized with it. Allow- 
ance is made for correct heights and plotting begins. Multiplex 
- are made by the Williamson Manufacturing Co., Ltd 

illesden Green, London, N.W.10. 


The Wila A7 Precision , left, with the 39in x 39in plotting 
table. Above, the R.C.A. RT-7/APN-1 radar altimeter which is widely 


Two Wild RC7a automatic plate 
cameras installed in a Swiss-owned 
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Gravity Survey 


IKELY to become the fourth tool in airborne geophysical 
survey, supplementing the magnetometer, electromagnetic 
detector and scintillation counter, is airborne gravity- 

measuring equipment. Gravity is the best known of the Earth’s 
fields of force and the corrections required when taking gravity 
measurements on the ground are well known and can easily be 
applied with computers. Location on the Earth, and the thickness 
and density of the Earth’s crust at the point of measurement, are 
factors affecting the direct indications of the instrument. The 
ground instrument is a relatively simple device based on a small 
mass suspended on a spring; but measurements in the air obviously 

sent considerable problems. Hans Lundberg, of Lundberg 

xplorations, Ltd., Canada, has developed the airborne gradi- 
ometer which employs two weights suspended one above the other 
inside the aircraft, the varying distance between the two being 
measured electronically and giving positive and negative values 
of the vertical gravity ivative. 

When taken in the air, gravity measurements are not affected 
by average variations in terrain; and the height at which effective 
surveys can be flown is about 1,000ft. The lateral “scan” of the 
system is also very wide, —— detailed coverage at more than 
one height is recommended for thorough evaluation of a as 
anomaly. Test surveys over known ore bodies, oil structures and 
reef formations in Ontario, followed by actual surveys in Africa, 


Southern E ~ eee and Texas were encouraging and gave 
very good res 

Airborne row surveys offer a method of screening electro- 
magnetic and anomalies to determine which of them 


may yield ore. can also give useful information on the 
presence of hematite, chromite, manganese and zinc deposits not 
directly indicated by other geophysical methods. 


The Magnetometer 


MANY materials in the Earth produce their own 
and cause small local variations in the Earth’s field. If mea 
ments are taken at any given point, and if the length of the body 
causing a local variation is determined, the depth below the 
surface at which it lies can also be calculated. By taking measure- 
ments in this wa all over given area, the location below ground 
of and lows may be outlined, and usions 
drawn about their exact origin. 

This has been done on the ee Sees 
similar survey from the air is often more accurate over large 
areas, infinitely quicker. If reasonably large areas are covered, 
the cost is also considerably lower. A magnetometer was first 
flown as carly as 1915, in Buneia, but the problem of accurately 

a magnetometer for airborne submarine detection in 

There are now two main types of iometer, the so-called 
nuclear type and the flux-gate type. latter is divided 
into two categories, those which measure the total and those 
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which measure only the vertical component and therefore indicate 
more exactly the location of an ore body. The Varian Associates 
er 


molecules in a fluid following a change 
around it. The fluid used is, in fact, wat 
own, in which the molecules respond toa change in the external 


The Gulf Research and Development Company patented a 
flux-gate magnetometer measuring total field some years ago and 
three companies have licences to use this type of equipment. They 
are the aes Soe Aero Service Corporation, Philadelphia 
and Fairchild Surveys, Inc.; but many operators affiliated 
and owned by these companies are now also using magnetometers. 

The Gulf type of magnetometer has three flux-gates, two of 
which control a gi system to align the third continually with 
the Earth’s so that it can make accurate measurements. 
Provision is made for cancelling the effect of any change in the 
Earth’s field; and variations in amplifier, temperature and voltage 
values are also accounted for. Diurnal changes in magnetic charac- 
teristics must be observed and taken into account. 

The exact height of the aircraft above ground, and its position 
are recorded continuously by radar altimeter and 35 mm posi- 
tioning camera, so that the various records can be synch 
Where camera records of position are useless, over sea or feature- 
less terrain, radio fixing systems such as Shoran or Decca are used. 

The vertical com: t magnetometer was developed, and has 
been patented, by ‘te koe undberg tions, Ltd., Toronto, and a 
world-wide a; ent exists between this company and Gulf 
Research and Develeomen lopment. In most areas the vertical component 
is recorded along a series of closely spaced flight lines, although 
near the magnetic equator the horizontal component is measured. 
In low-level surveys it is mot mecessary to carry out extensive 
ground work to pin-point the ore bodies. Special transcribers are 
used to adjust the graph recordings for aircraft speed, datum and 
height variations before they are plotted in map form. Lundberg 
claim very high accuracy in locating and defining ore bodies when 
flying at the usual height of between 200 and 300ft. The magnet- 
ometer is light enough to carry in small aircraft; and it can be 
mounted in the tail or wing-tip of the aircraft. 

In reducing the data after flights have been made, many 
factors must be taken into account. Variations in aircraft speed, 
changes in recorder vertical scale and datum and deviations from 
planned height and track ae to be plotted and allowed for when 
interpreting the readings. The information is finally produced in 
the form of a map (previously secured by vertical photography in 
many cases) with contours of equal magnetic intensity. 
It is then up to the geophysicist to interpret the readings with 
the aid of ground checks and to indicate the areas where drilling 
or other positive preliminary exploitation Magnet- 
ometer survey does not positively identify s by itself, but 
gives an excellent guide for the more expensive and detailed 
investigation. 

Helicopters offer particular advantages for magnetometer 
surveys because, when flying very close to the ground, the instru- 
ment can be adjusted to give greater accuracy and anomalies can be 
accurately traced. (Contd. on p. 217 
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wing-tip of a Beech AT-11. A streamlined nose- 
rie » cap is fitted to cover the instrument in flight. 
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Successful heat exchange 
and heat insulation 


We design, 
manufacture and 
supply heat 
exchangers for 
many purposes in 
both aluminium 
alloy and stainless 
steel. This particular 
example is for the 
Vickers Viscount’s 
anti-icing system. 
Similar units are 
supplied for the 
Fokker Friendship 
and the Bristol 
Britannia. 


AI 


\\\ 


This thermal blanket 
is in refractory 
fibre cased in .004 inch 
(.1016 mm) 
stainless steel It was CARER 
made-to-measure 
and is extremely 
light, the dimpled 
construction being 
responsible for its 
great strength. 
Specified for Rolls- 
Royce and Armstrong 
Siddeley jet and 
turbo-prop engines. 
Approved by 
the A.R.B. 
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High pressure 
fuel-cooled oil 
cooler for high 
performance gas 
turbine engines. This 
unit is used in the 
Armstrong Siddeley 
Sapphire S.A.7 


Vulcan Works, Edgware Rd., London, N.W.2 GLAdstone 2201 


Success in our business doesn’t merely mean the to ufacture, 
though we are extremely well equipped, even rr pete of having We are now introducing 


our own aluminium flux bath brazing plant. 
Success, to us, means the ability to solve problems; to produce something that will Sealed Blankets for 
do a new job, or perhaps an old job in never-before-experienced circumstances. And then, Civil Aircraft 
of course, to make it a practical and economical proposition. 
We have enormous experience and wide resources. If we can help you in any 
way with heat control equipment, please contact us. We are always at your service. 
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“There is certainly no ground at all 
for supposing that defence — 


WELL BALANCED AND EFFECTIVE- 


as well as economical—is yet expendable” 


THE ECONOMIST, 10 August 1957 


To depend entirely on the tremendous specific destruction of the nuclear 
bomb provides for only one alternative—capitulation or global war. It does 
not take into account British commitments in Nato and elsewhere; or 

the sporadic raids across ill-defined international frontiers which could become 
the flashpoints of a third world war. Mobility of conventional forces 

remains the only effective deterrent to local conflicts. 

The GNAT light jet fighter heralds a new trend in fighter design. By brilliant 
and unusual concepts in design and manufacture the GNAT equals and 

in many respects surpasses the performance of the conventional fighter — yet it 
can be built and maintained at only a fraction of the cost of the standard 
fighter, avoiding the penalties of weight and complexity and the necessity for 
specially prepared runways. As a modern tactical fighter 

the GNAT is the right aircraft, for the right job at the right time. 


FOLLAND 


GNAT 


LIGHT JET FIGHTER 


FOLLAND AIRCRAFT LIMITED, HAMBLE, SOUTHAMPTON, ENGLAND 
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Electromagnetic Detectors 


GENERALLY referred to as E.M., the electromagnetic detector 
is mainly useful in detecting the presence of sulphide ore deposits, 
particularly copper, nickel, zinc and lead, and of graphites. The 

ure is to fly over the ground, generating an alternating 
electromagnetic field at a suitable frequency, and to measure the 
shift in phase in the signal re-radiated by a conducting body in the 
ground. The field is transmitted from a coil mounted on the air- 
craft and the re-radiated signal is picked up by another coil which 
may be trailed some distance below the aircraft in a “bird.” It is 
necessary to degauss the aircraft in order to avoid interference 
from the airframe itself. Large external coils have been used for 
this purpose, but a smaller unit housed in a “bomb” mounted close 
to the fuselage is now more general. 

A very doctive E.M. installation has been evolved using two 
distinct transmitted frequencies, usually at about 2,300 c/s and 
400 c/s. Where a phase shift in only one of the frequencies would 
be difficult to pin down to any certain cause, the ratio of phase 
shift between the two transmitted frequencies and their respective 
returns gives a much more certain indication. In any case as full 
a knowledge as possible of the terrain being surveyed is necessary 
in order to obtain valid and worthwhile results. Lakes or steel 
structures can cause misleading signals, though it has been estab- 
lished that a lake should not of itself cause the ratio of low- 
frequency to high-frequency phase shift to exceed 0.4. 

Some limitations of the E.M. technique are that conductors 
more than 300ft below ground will not be energized and that sheet 
conductors may mask ore zones. To make it easier to follow the 
contours of accidented terrain, helicopters have in several cases 
been adapted to carry E.M. A fixed-wing E.M. aircraft generally 
flies some 500ft above ground, trailing the secondary coils about 
200ft below. Positioning camera and radio altimeter are generally 
carried in order to identify the location of anomalies on the ground. 
An E.M. installation is often quite bulky and requires a fairly 

carrier aircraft. 
E.M. technique developed and favoured by Lundberg 


The phase-shift responses of a two-frequency E.M. system plotted 
approximately against various types of ore. 
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Dual scintillation counter installation in a Fairey Air Surveys Dove. 

Left to right, two rate meters, three graph recorders surmounted by 

two milliammeters. radar altimeter indicator and, beneath, the radar 
altimeter. The latter is served by one of the graph recorders. 


Explorations, Ltd., is set up the primary field in a cable laid 
along the ground and energized by a portable generator, the 
receiver coils alone being flown over the cable to detect the 
secondary field. The cable on the ground can itself be paid out 
rapidly from an aircraft; and trained teams can in this way cover 
as much as 100 square miles in a day. This method, known as 
E.M.C. (electro magnetic cable), can detect effects from ore bodies 
more than 500ft underground. The sensing aircraft flies between 
200 and 300ft above ground, a radio altimeter being used over 
rugged terrain to record variations in height and apply suitable 
corrections to the readings. Portable correction plotters may be 
used in the field to transcribe the records to a constant scale 
immediately after they have been landed from the aircraft. 

Two-frequency E.M. is made under a Finnish patent by Aero- 
magnetic Surveys, Ltd., Canada. Single frequency systems are 
made by A.B. Elektrisk Malmletning, Stockholm (880 ch 8, measur- 
ing in and out of phase components, using two aircraft in forma- 
tion), Aero Service Corp., Philadelphia, and Aeromagnetic Surveys, 
Ltd. (4,000 c/s, using a “bird” towed by a helicopter). 


Scintillation Counters 


THE scintillation counter is used to detect and record intensity 
of radio-active radiations from the ground and can indicate more 
or less directly the presence of radio-active minerals such as 
uranium and thorium. Radioactivity may be sensed by the ioniza- 
tion it causes and, while gases are mostly used as the medium for 
this in industrial and civil defence detectors, a solid crystal is more 
generally used in airborne surveying. When struck by gamma rays 
given off by radio-active bodies the tal emits a flash of light 
(which may or may not be visible to the human eye) and this is 
converted into an electrical signal by one or more photomultiplier 
tubes, amplified and recorded. The solid crystai is very much 
more sensitive than the gas chambers. 

The actual measurement is made in the form of counts per 
minute sensed by an electronic meter which is set, according to 
the speed of the aircraft over the dd, to make successive counts 
at intervals of a few seconds. ¢ results are recorded on a trace 
recorder. For effective interpretation the characteristics of the 
ground must be known, the instrument itself carefully calibrated 
and the aircraft flown at a height as nearly as sible constant 
above terrain. Radio altimeters, such as the R.C.A. AN/APN-1, 
may be used for this purpose. A positioning camera is generally 
carried to record the ground position of anomalies, but simple 
triangulation is also used occasionally. 

In some cases the crystal is shielded with lead, so that it is 
exposed only to rays entering over a predetermined arc. The 
narrower the arc of scan, the better the definition and the ter 
the selectivity. The results may be plotted in a variet ways, 
but are often in the form of traced flight iieen om 6 Weaav-eauie 
photographic map, with areas of significant radiation shown as a 
local thickening of the line. 

Several scintillation counters are made, each suited to certain 
conditions. The type 1444A Scintillation Detector is made by the 
United Kingdom Atomic Energy Authority. It is fully transis- 
torized. Canadian Applied Research, Ltd., make another; and 
Measurement Engineering, Ltd., Ontario, make the model 1903R 
designed by the Canadian Atomic Energy Authority, Chalk River. 
Three other Canadian counters are the Airscint model 1009 b 
Canadian Aviation Electronics, Ltd., Montreal and the Mks vi 
and IVA by Nuclear Enterprises, Ltd., Winnipeg. Two American 
instruments are the model SC-10 by Sherwin Instrument Com- 
pany, New York, and that by Mount Sopris, described below. 

An installation used by the Fairey Air Survey Company last 

ear employed two scintillation counters made by Mount Sopris 
nstrument Corporation of Boulder, Colorado. Bach has a five- 
inch phototube, the largest commercially available, made by 
Allen B. Dumont Laboratories, Inc. One recorder is set to show 
full-scale deflection at 1 mA reading and the other for 0.5 mA, so 
that anomalies can be — noted. Each area has an average 
level of activity; and radio-active ores will show an increase over 
this, while oil deposits, which mask radiation, will cause a dro 
below the average. Water more than four feet deep will ma 
radiation. 

Fresh photomaps of the area are needed because, at 300ft and 
120 m.p.h., seasonal variation in terrain colouring and texture may 
make navigation too difficult. Birds, hills and turbulence cause 
wear and tear on aircraft and personnel. An intervalometer is 
used to make fiducial marks on the trace recordings from scintilla- 
tion counters and radar altimeter every few seconds; and the 
vertical 35 mm positioning camera is triggered to expose a number 
of frames over each easily identified ground feature. 
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Aero Service Corporation, 210 East Court- 
land Street, Philadelphia, 20, Pa, U.S.A. 
With Mid-Continent and Western divisions, 
respectively in Tulsa, Oklahoma, and Salt Lake 
City, Utah, this is one of the largest air survey 
groups in the world; and it claims to have 
begun operating as early as 1919. Its fleet of 
over 35 aircraft includes B-17s, DC-3s, Twin 
Beeches, Apaches, P-38s, an S-55 and Cansos; 
and ground equipment includes no fewer than 
65 plotters of the Wild, Kelsh and Multiplex 
type. Subsidiary or associated companies 
include Canadian Aero Service, Lid., Ottawa, 
Canada; Aero Service Corporation de 
Venezuela, Caracas; African Surveys (Pty.), 
Ltd., Johannesburg; Levantamentos Aerofoto- 
grametricos, S.A., Rio de Janeiro; and Société 
Aérienne de Recherches Miniéres, Neuilly-sur- 
Seine, France. 

Aerotecnica, S.A., Velazquez, 38, Madrid, 
Spain. rating two Consuls and a Lock- 
heed P-38L from Barajas Airport, this com- 
pany last year mapped 40, hectares at a 
scale of 1 : 2,500 for the Spanish Ministry of 
Agriculture and 80,000 sq km at 1 : 100,000 in 
conjunction with a Portuguese concern. F 
processing and plotting facilities are main- 
tained at the head office. 

Airborne g, Ltd., Aktiebolag, Lind- 
hagensgatan 132, Stockholm K, Sweden. 
Operating within ‘Sweden with a Saab S.18A 
and an Airspeed Oxford based on Stockholm, 
this company has completed numerous map- 
ping contracts for forestry, hydro-electric 
schemes and community and communications 
planning. The laboratories in Stockholm can 
accurately carry out such tasks as rectifying, 
enlarging, reproduction and radial triangulation. 


B.K.S. Air fils , 1 Marylebone High 


Street, W.1. ” ‘The laboratories, 
located at are completely 
equi with first- and second-order plotters 


and Wild RC8 cameras and can produce plans 
down to a scale of 16ft to lin as well as at 
more conventional mapping scales. Mosaics, 
interpretation and geophysical services are also 
offered. Two Ansons are available for work 
in Britain, while up to five Dakotas can be 
called on from B.K.S. Air Transport, Ltd. 
Recent contracts include the revision of the 
whole of the island of Jersey, highway develop- 
ment mapping of 50 miles of A.1, 100 miles 
of Eastern Region railway track, Kings Cross 
station and goods yard, and 1,000 acres of 
marshalling yards at Carlisle. 

Derby Aecrosurveys, Ltd., Elstree Aecro- 
drome, Herts. Recently formed by Derby 
Aviation, Ltd., and Photoflight, Ltd., this con- 
cern has carried out geophysical survey with 
Ansons over Britain, in co-operation with 
Canadian Aero Service, Ltd., which has the 
technical and ground resources for this type 
of work. Derby Aerosurveys are mainly 
engaged in oblique photography, using two 
Ansons. Dakotas and Marathons belonging to 
the parent company, Derby Aviation, can be 
called upon if needed. 


Fairchild Aerial Inc., 224 East 11th 
Street, Los Angeles, 15, ifornia. The main 
operating base is at Lockheed Air Terminal, 
Burbank, California; and map-makin instal- 
lations are at the head office, at T: see, 
Florida, and at Long Island City, N.Y. A fleet 
of 17 aircraft, all suitable for photography or 
geophysical work, is maintained, including 
B-17, P-38, Canso, AT-11, Lodestar, Cessna 
180 and 195, Convair L-13, Anson and Dove. 
Fairchild operate in Canada as partners of the 
British Fairey Air Surveys under the jointly 
owned subsidiary Aero Surveys, Ltd. Opera- 
tions have been carried out all over the world. 
The cameras used are by parent 
company, F Camera and Instrument 
Corporation. 


Fairey Air , 24 Bruton ~~ 


Surveys, Ltd. 
Londoa, W.1. With ly equipped overseas 
companies in Canada, Africa, 


Fairey company has operated in most parts of 
the world over the last 30 years. The aircraft 
and technical offices are based at White Wal- 
tham, Berks, and a special research laboratory 
is maintained. Both mapping and geophysical 
work has been carried out; and some of the 
largest contracts ever laced have been or are 
being fulfilled. The -based aircraft are 
sent out to work all over the world, following 
the good weather conditions. Subsidiary com- 
panies are as follows:— 

Aero Surveys, Ltd., Vancouver International 
Airport, Canada. Fully equipped to handle 
processing and mapping. Aircraft include two 
Ansons and one P-38. Operate as partners of 
Fairchild Aerial Surveys, Inc. 

Air Survey Company of India (Private), Ltd., 
Dum Dum Airport, Calcutta. Fully equip 
for processing afd m apping. Aircraft inclu 
DC-3 and three Rapi 

Air Survey Company of Pakistan, Litd., 
Dunolly Road, Karachi, 2. This is an office 
only and no aircraft or ground equipment are 
permanently maintained there. 

Air Survey Company of Rhodesia, Ltd., 
Salisbury, Southern Rhodesia. Fully equipped 
for processing and mapping. An Anson or a 
a the U.K. fleet is generally a 


Sites Survey Group, London, includes 
air survey companies distributed 
the world and equipped to carry out all kinds 
of surveys, from aerial mapping and geophysi- 
cal survey to land use, engineering, range 
classification, soil and forestry surveys. All the 
companies maintain full C. of A. and main- 
tenance facilities and are capable of oe 
structural modifications needed for additio 
survey equipment. In addition they all have 
the full of 
cameras, geoph: 
cal equipment. The themselves are 
listed below. 

Hunting Aerosurveys, Lid., and Hunti 
Geophysics, Ltd., Elstree Way, Boreham W: 
Herts. ‘include Survey Prince, DC-3 
and several smaller machines, operating from 
London. 

Aerofilms, Lid., Chester Road, Boreham 
Wood, Herts. 

Aeromagnetic Surveys, Lid., O’Connor 
Drive, Toronto. Designers as well as operators 
of and photogra equipment. 

hotographic Survey orporation, Litd., 
Toronto, Operating from Oshawa _ airfield, 
both this and the above yf B-17s, 
smaller 


Bell 47 helicopters. The aircraft for the 
Canadian companies are operated by Kenting 
Aviation, Ltd. 

Surveys (Quebec), Lid., 


Adastra Airways Pty., Ltd., and Adastra 
Hunting Geophysics Lid., ‘Mascot, 
Sydney. The first of these companies is a 
Group associate. They operate a Canso, a 

eed and a Prince from Mascot airport. 

New Zealand Aerial Mapping, 
New Zealand. A Twin 

Hunting Aerosurveys (Pakistan), Lid., 
Karachi. 

“Prospec” Levantamentos, Prospeccoes 
Aerofotogrammetria, S.A., Rio de Janeiro, 
Brazil. Hudsons and Cansos a " 

Aeromapas Seravenca, SA. Caracas, 
Venezuela. Group associate company. Hud- 
sons and a Canso available. 

Aircraft Operating Company (Aerial Sur- 

ohannesburg. 


veys), Lid. J Operate DC-3s 
and Hudsons from Airport, 
Transvaal. 


Hunting Aerosurveys (Rhodesia) (Pvt.), Ltd., 
Salisbury, Southern Rhodesia. 
Hunting Aerosurveys (East Aion, Lid., 
Nairobi, Ken AS Prince is 
Hunting erosurveys (West Africa), Lid., 
, Ghana. 


Institut Stogmatings National, 140 Rue 
de Grenelle, Paris 7. Serving the large 
mining, oil, forestry, agricultural and public 
works organizations, this is a French Govern- 
ment agency and has twelve B-17s and four 
Hurel Dubois HD.34s based at Creil military 
airfield. Complete mapping facilities are 
located at the head office address. They annu- 
ally average mapping coverage of between 
1,800,000 sq km and 2,500,000 sq km at scales 
varying between 1 : 5,000 and 1 : 70,000; and 
they have operated over France, the Saar, 
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Luxembourg, the Lebanon, Libya, Germany 
and Austria. Some 18 8,000,000 sq km were 
mapped between 1952 and 1955. 


K.L.M. Aerocarto, N.V., Schiphol Airport, 
Amsterdam. First- and second-order plotting 
instruments and equipment are based at 
Kanaalweg 3a, Delft; and temporary photo- 
— and survey bases can be set up in the 

id as necessary. Flying equipment includes 
Dakotas for survey photography and smaller 
aircraft for taking oblique photographs. 


Mark Hard Aerial Surveys, Inc., 230 Oak 
Grove Street, Minneapolis 3, Minn. Head 
office and branches in Goleta, California, and 
bore Puerto Rico, are all equipped for 

ammoetry, research, aerial photography 
ae ied services. The aircraft eet consists 
of five P-38s, four Beechcraft AT-11s, a Cessna 
C-195 and two Cessna C-180s. In 1952-54 the 
company mapped 500,000 sq miles for the U.S. 
Army Map Service and covered 150,000 sq 
miles for the = Survey in Alaska in 
succ years ving carried out 65 per 
cent of air photography for the last-named 
in have just completed photo- 
miles of Ethiopia for the 
int Wares Fund. They have also 
done much large-scale 1 : 1,200 mapping for 
new roads. 


Meridian Airmaps, Ltd., Shoreham Apes, 
Shoreham-by-Sea, Sussex. Using severa air- 
craft, based at Shoreham, this company carries 


out em ge for mapping and other pur- 
poses and has a — mapping unit with 
second- and third-order Multiplex and large- 
scale plotters. Trunk road and railway surveys, 
and profiles for power-transmission lines at 
scales varying between 1: 1,250 and 1 : 480 
have been successfully completed. 


Institute Jerusalem, Ratis- 
bonne pound, Shmuel Hanagid Street, 
Jerusalem, Israel. DC-3s are used for interior 
work and larger aircraft are available for foreign 
contracts. A complete photo-laboratory and a 
set of stereo-plotters fe or aerial triangulation 
and map-making are based at Jerusalem, 
together with special departments for land- 
use surveys, photogeology, civil 

and planning. Wild AS, A6, A8 plott eal 
RCS cameras are used. 

Spartan Air Services, Ltd., 74 Sparks Street, 
Ottawa, Ontario. Main operating bases are 
at Ottawa, , Edmonton and Nairobi, 
Kenya. ave been carried out in 

S.A., India, Malaya, South 
= and Central America; and the com- 
pany can offer complete survey service, from 
aerial photography and prospecting to inter- 
pretation and recommendations for further 
ground work. Spartan have made surveys 
within 500 miles of the North Pole and have 
sometimes built their own airfields in order 
to operate far enough north. Mosquito 35s 
have been flown extensively for photography 
at 30,000ft. Wild RCSA and RC8 cameras 
have been carried; and navigational aids such 
as Shoran, Decca and Loran, together with 
radar altimeters for airborne profile work, 
have been used. The company has the use 
of Wild and Kelsh plotters. ides fixed- 

wing aircraft, a fleet of Bell helicopters and a 
senedanaaive servicing installation for them 
is available. 


Wideroe’s A/S., 
Kr. Augustsgt 19, Oslo, yy ornebu 
airfield, near Oslo, is the base for the compre- 


hensively equipped depart- 
ment employing 70 trained specialists and for 
the fleet of two Lockheed 12As and smaller 
aircraft used for oblique photography. Wild 
AS, A6, A7 and A8 plotters are supported 
by drawing offices, mosaic tables and labora- 
tori¢s. The company also —— four Otters, 
six Norsemen and other seaplanes for pas- 
senger and ambulance work. official map- 
ping for the Norwegian Ordnance Survey is 
contracted to Wideroe; and they have also 
worked for hydro-electric, forestry and agri- 

ture, industrial and geological undertakings. 
They are at present mapping 1,300 sq km out- 

side Oslo, to two scales, for regional planning 
purposes. 

Miscellaneous. Other companies, of which 
no details have been received, include Hycon 
Aerial Surveys, Inc., 1020-1030 South Arroya 
” California; and Maribeni 
Aida Company, 1 Chome, Marunouchi 
Chiyoda-ku, Tokyo; and A. Santos Silva, 
Avenida 24, Julho 172, Lisbon. 
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was used for the over-water section of the 1957 airborne 
magnetometer survey of U.K. carried out in this Anson aircraft by 
Canadian Aero Service Ltd. for the Geological Survey of Gt. Britain. 


All-altitude coverage makes Decca the ideal radio aid for airborne geophysical 
surveys over water and in unmapped country. Low frequency Decca signals 
ensure an uninterrupted service at all heights down to the ground and there is 
no screening from hills nor restriction to horizon distance. 

Airborne geophysical work is one of the many types of survey in which 
excellent results are being achieved with the Decca Navigator system 

through the medium of mobile chains of stations, many of which are in operation 
in all types of climate and terrain from Newfoundland to New Guinea. 

Over twenty of these chains are in operation for various types of surveying 


outside the area of permanent Decca coverage. 


THE DECCA Mobile Chains 


or 


NA V | GA T 0 R | Survey and Exploration 


THE DECCA NAVIGATOR COMPANY LIMITED: LONDON 
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put an end to 


f i i 
As recently the dangers of landing skids 


Goodyear offer the choice between two new 


dem on St rated systems which prevent wheel locking and excessive tyre 


wear, and guard against dangerous tyre bursts. 


p Skid Warning System Warns the pilot the moment 

at our the rotation of any tyre begins to drop at an abnormal rate. 
The pulsating of a button mounted on the brake pedal tells him 
to ease up on his brake pressure. Easily fitted to existing 


Wal lasey aircraft without major modifications. 
Anti-Skid System Automatically senses any impending 
factory skid, releases brake pressure instantly and re-applies it 
immediately the danger is past. Positively protects against wheel 


locking and relieves the pilot from the necessity of under-braking 
to prevent skidding. 


For both systems there are the alternatives of electrical 


or electro-mechanical detection. Goodyear engineers will gladly 
provide further information. 


AVIATION. 
PRODUCTS 


THE GOODYEAR TYRE & RUBBER COMPANY (G.B.) LTD., AVIATION DIVISION, WOLVERHAMPTON 
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Straight and Level 


T seems to me that whichever of the 
two opposing factions gets the 
B.E.A. jet order, the work-hungry 

British aircraft industry will not have 
contracted, but will—nominally, any- 
way—have expanded. One new com- 
pany will have been added to its ranks. 

The Government have never precisely 
defined their policy about industrial re- 
grouping; but they have never spoken 
of “amalgamations” or “mergers”—only 
of “associations.” 

These they will have achieved; but it 
remains to be seen whether the members 
of these associations continue to fly their 
own flags, and to disband when the 
B.E.A. job is finished. For example, if 
Airco gets the order, obviously Hunting 
and D.H. salesmen will continue keenly 
to compete for, respectively, President 
and Heron orders. Oddly enough, if the 
Hawker Siddeley-Bristol joint company 
(a pity it has not been given a name) 
gets the order, there will be practically 
no conflicting interests. 

But whichever association wins, I 
have a feeling that the firms concerned, 
in order to survive in a cold, harsh world 
of diminishing contracts, will stay 
huddled together for warmth. 


@ One of these days somebody will 
have to explain, once and for all, exactly 
what the Americans have meant for the 
last eight years when they have talked 
about a “weapon system.” The other 
day I actually saw a reference to a well- 
known British aeroplane, describing it 
as “a fully supersonic single-seat fighter 
with a very advanced weapon system.” 
The author of this statement clearly 
thought that his weapon system con- 
sisted solely of guns, guided weapons, 
electronics and their associated auxiliary 
services. He might be surprised to learn 
that to an American—and, I devoutly 
hope, most of us on this island—a 
weapon system includes tools, trestles, 
servicing manuals, protective covers, 
ground starting units, chocks, pilot 
clothing, and a thousand and one other 
things, in addition to—in this case— 
a vehicle, to wit, an aeroplane. 


@ One of the founders of the present 
Lockheed Aircraft Corporation, Ran- 
dolph C. Walker, died recently at his 
Beverley Hills home. He was one of the 
group, led by Stearman and including 
Lockheed’s president, Robert E. Gross, 
who in 1932 bought the firm from 
Detroit Aircraft. Lockheed was then in 
the hands of receivers and its assets were 
worth $40,000. This is no mean sum; 
but I think it is worth pointing out that 
Lockheed’s assets today are worth a 
great deal more. The December 31 
balance sheet has not yet been pub- 
lished, but I expect it will show fixed 
assets of about $480m—twelve thousand 
times as much as on that bleak day 26 


years ago. 


@ There is precious little glory left 
now for the aeronautical soloist: every- 
thing worth doing (except manned 
orbit) has been done by men and women 
whose illustrious names are forever re- 
corded in aviation history. 

But stay: no one has ever flown non- 
stop round the world in a home-made 
motorized glider. Mr. Jim Bede, a 24- 
year-old aeronautical engineer from 
Cleveland, Ohio, intends to do just this. 


My picture shows him with a model of 
his machine and a globe depicting his 
route. The trip, which will take place 
next June, will last 6} days: Mr. Bede 
will sleep every other hour, aided by 
a reclining seat, an autopilot, and an 
alarm clock. 


@ American airline president to 
Vickers engineer: “Viscount? Say, that’s 
the airplane that’s been having all those 
pressure-fatigue failures, isn’t it?” 

I guarantee that this remark, made 
only a few weeks ago, is truly reported. 
It points two morals: (1) The firms in 
the British aircraft industry, so far as 
the export market is concerned, have a 
collective reputation. In other words, 
they are all tarred with the same brush, 
and they can squabble domestically at 
their collective peril. (2) The industry 
should never imagine that its potential 
customers overseas are well-informed 
about even the most blindingly obvious 
matters. 


@ I’m thoroughly exhausted trying 
to straighten out misunderstandings 
caused by silly newspaper reports about 
missiles. Some people seem to think 
these things are so new-fangled that 
nobody knows anything about them and 
they needn’t even bother to get their 
facts right. Already this week I’ve seen 
Navaho described as a medium-range 


weapon and as a ballistic weapon, Snark 
described as a giant rocket, Thor called 
“intercontinental” and Atlas described 
as a “failure” because it only went 600 
miles (the programmed distance) in- 
stead of the design figure of 5,500 miles. 
How long does it take “special corres- 
pondents” to learn as much about these 
devices as the average schoolboy knows? 


@ “Go! Go! Go! At 12:35 Big Annie was 
ready, On the north beach, three miles 
away, the wife of a man on the firing crew 
crossed her arms and said softly: ‘Oh, 
God, please make it go. Help Jerry make 
it go right.’ In three minutes flame welled 
up in the launching stand. ‘She’s going!’ 
howled a woman on the beach. Down 
dropped the last of Big Annie’s moorings. 
A man cried: ‘She’s off!’ All along the 
beaches the chant picked up new voices, a 
soaring, surging chain reaction sent them 
~ a — they yelled. ‘Go... 


This stirring text is taken from a 
recent issue of Time, the weekly news- 
magazine. Big Annie, by the way, is 
Convair’s SM-65 Atlas. I thought it 
worth repeating here because it shows 
how different are the American and 
British outlooks on such things. When 
we start firing our “medium-sized 
Annie” in two or three years’ time, 
nobody will shout “go” at all, and in all 
probability only “authorized personnel” 
will know about it. As a race we're 
phlegmatic—or perhaps most of us 
aren’t really interested in big Annies, 
and regard them merely as noisy horrors 
which ought to be stopped. And per- 
haps they should be. 


@ Come on, you pilots, how about 
transferring to the Navy? I don’t mean 
carriers, I mean the: “fish-head” navy. 
Submarines. I’ve just been reading 
about the future submarines of the U.S. 
Navy, in which hydrodynamic refine- 
ments and tremendous power—peroxide 
or nuclear—will allow underwater 
speeds of up to 60 knots. In these giant 
craft the crew will all wear seat-harness 
to protect them during high-g man- 
ceuvres. Loops will be entirely feasible 
—even the U.S.S. Albacore, an early 
development craft, is reported to have 
been looped—and a present-day tor- 
pedo could be dodged as easily as a crack 
matador avoids a bull. What’s that? 
You prefer to fly in air? 


® Collectors of curious facts will be 
interested in the following item from 
a recent D.H. publicity release : — 

“Comets have flown 20 million miles, 
equal to 800 times round the world or a 
fifth of the distance from Hyde Park 
Corner to the Sun.” 

Fortunately, D.H. are grown-up 
enough to laugh at themselves; and I 
hope that this quotation will appear, 
without comment, on the famous back 
page of the de Havilland Gazette. 


ROGER Bacon 
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CORRESPONDENCE 


The Editor of “Flight” is not necessarily in agreement with the views expressed by correspondents in these columns. 


The names and addresses of the writers, not for publication in 


No Shortage of Commercial Pilots? 


EVERAL references have appeared in Flight recently suggest- 

ing that there is at present, and will exist for the immediate 
future, a critical shortage of commercial pilots and calling for 
some form of Government financial assistance in the training of 
the ab initio student. 

May I hasten to assure the writers that in my personal experi- 
ence there appears neither to be a critical shortage of such pilots 
at the present time, nor indeed does there appear to be any cause 
for alarm and despondency in the immediate future. 

I have recently successfully completed the technical examina- 
tions for this licence at the Ministry of Transport and Civil Avia- 
tion, and during each of my three attempts there were at least 
125 other such candidates. I was informed at the Ministry that 
in November last there was a record entry of 150-odd entrants. 

Granted not all candidates are successful, and that many drop 
by the wayside as it were, but I understand at least 25 per cent 
of all candidates are indeed successful, which gives an average 
of 32 newly qualified commercial pilots each month, or in round 
figures approximately 400 pilots newly qualified seeking employ- 
ment each year. 

Can anyone honestly prove to me that even with normal staff 
wastages, and the requirements of the State airlines and the private 
air charter companies, with their 10 per cent increased passen 
traffic annually, the 400 new pilots who are available on the 
market each year can possibly be absorbed? 

Far from there being a shortage of such pilots, we can see at the 
moment a real danger of many of these highly qualified, and 
expensively trained people being placed on the market with little 
or no prospect of obtaining suitable employment. 

Finally, there is the question of finding the right type of airline 
pilot. By far the greater majority of pilots flying today are keen 
types, who fly because of their particular love for the pure science 
of flying. Many have suffered great hardships in financing their 
own flying training. Many have sold their cars and personal 
possessions, and have even borrowed money, so that they may 
qualify to earn their livelihood in the manner which they dearly 
love. Many of us have come across the type who, although he 
may own a fast car and other expensive items of equipment, is 
not prepared to sacrifice these luxuries in order that he may be 
trained as a pilot. But let the State pay for his training, and he 
will jump at the opportunity of earning a substantial livelihood. 

Quite seriously, are these, then, the t which it is proposed 
to encourage to become our future airline captains, the type of 
man who will take up flying purely as a means to an end? I think 
personally that as long as there are machines to be flown there 
will always be the men who, through pure love of flying, will be 
prepared to finance their own flying training in order to qualify. 

Plymouth, Devon. M. P. ANDERSON. 


Society of Aircraft Historians 
RECENT corresporidence mentions that the offer of a room 
where meetings could be held to further the interest in his- 
torical research might lead to the formation of a suitable society. 
We at the Kronfeld Club feel that we could offer the use of our 
premises for such a purpose and would be pleased to hear from 
anyone interested in this matter. 
74 (Basement) Eccleston Square, 
London, S.W.1. 


HuGo TROTTER, 
Hon. Secretary, the Kronfeld Club. 


» must in all cases accompany letters. 


Naming the VC.10 


AS pre-vision as much as precision is required by the aircraft 
constructor in the present confused state of the industry, 
might one suggest that it would be both alliterative and appropriate 
to christen the magnificent VC.10 the Vickers Vision? 
Cheltenham, Glos. G. A. HINTON. 


Poetic Pilot’s Licence 
Two, four, six, eight, 
do we just hate? 
together shout wi me 
Curses on the MINISTREE. 


owners, let’s unite 
s all have a nice big fight 
But, before the bi Sor affray, 
Let us curse M. 


Two, six-eight-ten, 

loin the angry young air-men, 
krise your voices loud on high— 
We don’t like the Ministrigh. 


As a matter of fact, and here’s the rub, 
We don’t like the Aero Club 

Those deadbeats just don’t know a thing 
But us—why, we hate everything. 


We hate Air Traffic, they’re a bind 
We hate contro! of any 

We hate the airlines, large and small 
—We don’t like anything at all. 


pee oe some clay and model sinister 
| like the Minister, 

Then we'll stick the pins in deep 

—That should fix his beauty sleep. 


Away, away with moderation 
Let’s have violence, conflagration, 
Join with us in anarchy, 

—Let’s blow up the Ministry. 


Flying? Why, we know it all, 

Red-hot pilots on the ball 

—Look, we prove in this here letter 
The fewer eyes you’ve got the better! 


Silly ole M.T.C.A. 

Nasty men, you go away 

We can fly without police 

Leave us free—to prang in peace. 


Thames Ditton, Surrey. BYRONICUS. 


IN BRIEF 


The collection and study of aerial peers leaflets is the 
purpose of a body recently formed un the title of the Psywar 
Society, The hon. secretary is Capt. P. H. Robbs, 8 Ridgeway 
Road, Barton Seagrave, Kettering. His own collection numbers 
some 5,000 different specimens from almost every battle area from 
1914 to the present day, and he would like to hear from readers 
similarly interested. 


Feb. 14. Plymouth Aero Club: Dinner Dance. 
Feb. 18. R.Ae.S.: Section Lecture: “Aeroelastic Problems Associated 
—_ High Speeds ond High Temperature,” by E. G. Broad- 


t. 
Feb. 19. Royal yyy Pag ~~ & Papers ard discussion; Air 
over G. fig J. Sawyer), and Lee 
Weves (C. Wallington and J. nail). 
. Kronteld Club: North Wales, The Soaring Pilot’s Para- 


Feb. 19 
dise,”” by W. Crease 

Feb. 19. Royal Society of Arts: “Rocket Propulsion,” by J. E. P. 
M. F.R.Ae.S. 

Feb. 20. R.Ae.S.: Main Lecture, at Halton: First Trenchard Memorial 
Lecture, by Air Chief Marshal Sir Dermot Boyle. 

Feb. 21. of Search and fescue Prob- 

Feb. 25. Gated Flight Section: Guided Flight Trials,” by 

‘oswel 

Feb. 26. R.Ae.S.: Presidentiol Address by Sir Geo Edwards. 

Feb. 26. British Institution of Radio Engineers: “’ : A Long 
Range Naviaation Aid,” by C. Powell. 

Feb. 27. Aerodrome Owners Association: Annvel General Meeting. 


FORTHCOMING EVENTS 


Mar. 1. British Interplanetary Soc iety: “Guidance of of 
Long-range Vehicles,” by yi. G. A. Whitf 


Mar. 5. Eleventh Louis Bleriot “The 
Future of Aeronautical Research,” by Prof. W. J. Duncan. 

Mar. 7. Association: “Some Ways of on 
integrated Aircraft,” by Dr. D. Kuchemann. 


R.Ae.S. Branch Lectures (to Feb. 27):— 


Feb. 17. Henlow, Junior Members Lecture Competition. Feb. 19. 
Christchurch, “Aircraft Carriers,” by A. J. a Leicester, “Activities 
of the Production Assoc.,” b Tilsley; Southa mpton, 
Branch Prize Papers. Bristol, Civil Aircratt,” by R. 
White- Halton, Main Lect: wre (see above); isle of Wight, 

Methods of Air-Sea Rescue,”’ by Lt-Cdr. J. S. Sproule. Feb. 21. 
ham, Branch President’s Night. Feb. 26. Hatfield, ‘Fairey Delta 2,” 
by R. L. Lickley ond L. P. Twiss; Preston “Problems 

jon-Metallic Materials in Aircraft,” by. J fe w. 
Russell. Feb. Bristol, “Servicing of Civil Aircraft 

Aspects of Aircraft Production,’ 
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Photograph by Courtesy Trans-Arabian Pipeline Co. 


(il terminal at Sidon, Lebanon 


All hydrographic survey work in connection with 
this Mediterranean outlet for oil from the fields of 
Saudi Arabia was carried out by Kelvin Hughes 
on behalf of the Trans-Arabian Pipeline Company. 
Hydrographic surveys of every description are 
undertaken by Kelvin Hughes. Associated air 
surveys for the provision of topographical data, 
etc., can be arranged. Specialist Surveyors, using 
the most modern equipment, are available for 
surveys anywhere in the world. 


SKH>) KELVIN HUGHES 


CONTRACT SURVEY SECTION 


KELVIN & HUGHES (MARINE) LIMITED - 99 FENCHURCH STREET - LONDON - EC3 


TGA KHM 594 
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News of TACA 
VISCOUNT Experience 


Ricardo H. Kriete, Presi- 
dent of TACA International 
Airlines, announced recently 
in San Salvador that in the 
first six weeks of operation 
over its routes the Vickers 
Viscount has shown en- 
couraging traffic trends. 


“On certain routes the load 
factor has been as high as 
86%. The load factor over 
all routes on which the com- 
pany operates the Viscount 
schedules has been 73%. 
Passenger reaction in our 
area has been most enthusi- 
astic for the new jet-prop 
aircraft,” said Mr. Kriete. 


FLIGHT 


Pilots have many reasons for prefer- 
ring the Viscount with its proved and 
reliable non-powered flying controls. 

Viscount experience in service 
with over 20 airlines is being built 
into the simple functional cockpit 
and cabin layout of the new Viscount 
810-840—ensuring for both pilots 
and passengers that comfort and 
freedom from strain which is now 
associated with Viscount travel. In 


this new Viscount the proved depend- 
ability of the airframe and the 
Rolls-Royce propeller-turbine, after 
ten years of development and 1} 
million flying hours, means peace of 
mind for both crew and passengers. 
Quiet, smooth flight reduces fatigue 
and improves efficiency, while the 
rapid turnround due to ease of 
maintenance means less worry over 
schedules. 


There is no substitute for experience 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE 


SURREY 


TGA ATS48C 
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Harbinger of a new air-transport age, 
the first of six Boeing 707-120s 2: 
PanAm, resplendent in the new blue 
and white paint-scheme of that airline, 
emerges on schedule from the Renton 
assembly line on February 3. This is 
the second production J57-powered 707 
(the first one flew on December 20), 
ond it will be delivered in December. 


CIVIL 
AVIATION 


THE MUNICH TRAGEDY 


“IE cause of the accident to the 

B.E.A. Elizabethan G-ALZU 
Lord Burghley at Munich last 
Thursday afternoon, February 6, is 
probably by now understood; but 
until the formal German inquiry is 
completed the Corporation are un- 
likely to make any statement. 

Probably no previous accident to a British aircraft—Comets 
included—has impinged so forcibly upon the public mind. The 
Elizabethan was carrying home from Belgrade the Manchester 
United football team and sports journalists after the European 
Cup quarter-finals versus the Red Star team. Of the 44 people 
on board, 21—including seven members of the team—were killed. 
Eight people, including four players, were seriously injured. With 
the exception of Steward W. T. Cable, the crew survived, including 
the captain, Capt. J. Thain. The first officer, Capt. K. G. Rayment 
—who was in command at the time—was seriously injured. 

Because the aircraft had attempted to take off twice before the 
third and fatal departure, it was at first assumed that engine failure 
had been the cause: indeed, B.E.A.’s chief executive was quoted 
as saying, “We must get the Bristol Centaurus engines back for 
inspection.” However, the next day Mr. Milward exonerated the 
engines, and said that the effect of snow on the Elizabethan wou!d 
have to be examined. The aircraft had not been sprayed, he said, 
because it was in transit and only unfreezing snow had been 
falling. The aircraft had returned to the apron because of varia- 
tions in the boost-pressure reading, but this incident had no 
bearing on the accident. 

The German inspector of air accidents, who under international 
law is responsible for the inquiry, issued a statement last Sunday 
attributing the accident to icing. B.E.A.’s representative on the 
inquiry, Mr. J. W. Gibbs (B.E.A.’s senior accident investigator) 
suggested that this statement was premature pending completion 
of the inquiry. The M.T.C.A. representative on the investigating 
body is Mr. G. M. Kelly. 

There have been no previous fatal accidents involving Eliza- 
bethans (D.H. Airspeed Ambassadors). Since they entered service 
in March 1952, they have flown 180,000 hr with B.E.A., and have 
carried 2,300,000 passengers. The only previous serious Eliza- 
bethan accident was at Dusseldorf on April 8, 1955, when a B.E.A. 
aircraft was written off in a crash-landing after take-off, but with- 
out injury to the passengers. That accident was believed to have 
been caused by one propeller inadvertently going into reverse 
pitch; as a result the Ambassador’s propeller-reversing system was 
deleted. 

B.E.A.’s 19 Elizabethans were put up for sale in February 1957; 
five have so far been sold, three to Butler Air Transport of 
Australia, one to B.K.S., and one to Rolls-Royce for Tyne flight- 
testing. The remaining 14, according to the original plans, were 
due to be disposed of by the autumn of this year, but they are 
still in scheduled use on B.E.A.’s routes to the Mediterranean and 


to Germany. 


B.E.A.’S INTEREST IN CAMBRIAN 


N the middle of the recent civil aviation debate pe Commons, 
up spake the Member for Anglesey, Mr. Cledwyn Hughes: 
“| . Wales is the only country in Europe this side of the Iron 
Curtain which is not served by B.E.A.” But, he added, he did 
not under-estimate the contribution made by Cambrian Airways. 

In actual fact, of course, Wales has been well served by Cambrian 
Airways, the independent operator which entered into a ten-year 
operating agreement with B.E.A. in May 1956. Under that 
operating agreement, Cambrian operate services connecting Cardiff 
with Manchester, Bristol, Liverpool, Belfast, and the Channel 


Islands. 
Now it is learned that B.E.A. have acquired a 334 per cerit 


financial interest in Cambrian. On the face of it, this is a small 
event in the progress of British air transport; but it is nonetheless 
a pointer to an interesting trend. The event follows B.E.A.’s 
acquisition last year of a 25 per cent financial interest in the 
ownership of Jersey Airlines—likewise after an integration of 
domestic services. 

This trend can be regarded as sinister or sensible, depending 
upon one’s political views. Relations between the independents 
and the Corporations always arouse political emotions: but this 
will always be so in the continuing absence of a non-political 
regulating authority for British air transport. In this situation 
some independents can only expand by coming to terms with 
the Corporations, afid by so doing remove the political barrier 
to expansion. 

It is significant that the B.E.A.-Cambrian development is a 
further independent association with B.E.A. which off-loads U.K. 
domestic operations from the Corporation. This is a healthy trend, 
and there is much scope for its continuance, as discussed in Flight, 
December 6, 1957, page 864 

For the record, B. BA say the financial agreement with Cambrian 

“recognizes the spirit of the Corporation which has developed 
under the operating agreement and will further cement the close 
relationship already existing.” B.E.A. will be represented on 
Cambrian Airways’ board by Sir Arnold Overton, a member of 
pace board, and by Mr. P. C. F. Lawton, B.E.A.’s commercial 

irector. 


B.O.A.C. IN JORDAN 


GOTIATIONS to renew the B.O.A.C.’s expiring contract 

with Arab Airways are being accompanied by reports from 
Amman that “alternative arrangements” are being considered by 
the Jordanian airline. Arab Airways’ threatening attitude is con- 
ditioned by the need to finance re-equipment, for their fleet of 
three ageing DC-3s is having to face fierce competition not only 
from their traditional rival Air Jordan (also operating three DC-3s) 
but also from the superior Viscount fleets of M.E.A. and Iraqi 
Airways. Re-equipment will soon be unavoidable, and someone 
must be found to provide the necessary funds. 

B.O.A.C. controls 49 per cent of Arab Airways’ capital, the 
balance being held by local interests, including the Jordan 
Government. Air Jordan is associated with Transocean, and it 
is likely that this U.S. non-scheduled carrier has a controlling 
share. Both foreign airlines were brought into Jordan by the 
need of each local carrier to finance re-equipment. For several 
years prior to 1953 Arab Airways had been unsuccessfully attem 
ing to use Rapides in competition against the DC-3s that hie 
ordan had obtained under its agreement with Transocean. 

.O.A.C.’s participation in Arab Airways (originally through 
Aden Airways) was accompanied by the provision of three DC-3s. 
A third local company, Jordan International, is owned by Malik 
and Company (a well-known local trading organization) but oper- 
ates no scheduled services. 

The Jordan Government is aware of the competitive and finan- 
cial weaknesses inherent in the existing duplication and would 

efer to see a more rational air-transport system. How far 

.O.A.C. is prepared to go in ys the demands set by 
these conditions must depend on the Corporation’s assessment 
of whether traffic gains are offset by financial losses in this hitherto 
unprofitable airline. 
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The first production 
de Havilland Comet 4 is 
off the Hatfield 
assembly line after a 
weight - check. Ground- 
resonance tests are the 
next item on the pro- 
gramme, followed by fuel- 
flow checks and engine 
runs. First flight will toke 
ploce in April, and B.O.A.C. 
hope to put their first 
Comet 4s into service on 
the Australian route before 
the end of the yeor. 


CIVIL 
AVIATION... 


PROSPECTS FOR NEW YORK AIRWAYS 


‘THE effects on N.Y.A. of switching to an all-Vertol ir Robert 
fleet have been recently described by the chairman, Mr. Ri 

L. Cummings, Jr. Financially, a drain on his company’s capital 
resources will be avoided by negotiating a $lm bank loan 
(equivalent to one-half the purchase cost of aircraft and spares), 
and selling the present fleet of five S-55s and three S-58s. 
Replacement of the Sikorsky fleet will double N.Y.A.’s annual 
seat-mile ng | from 2.5 to 5.0m. On the basis of five 15- 
seater aircraft, this suggests an annual utilization of the order of 
800 hours. 

The economic attraction of the Vertol—in addition to the 
obvious advantages of a one-type fleet of larger aircraft—is seen 
in Mr. Cummings’ estimated cut in operating cost from 53 to 
35 cents per seat-mile. (These figures highlight the wide operat- 
ing-cost gap between fixed-wing aircraft and helicopters.) N.Y.A. 
plan to replace their Vertol 44Bs—which they describe as 
“interim” vehicles—with 40/50-seat twin-turbine aircraft in the 
early 1960s. These are expected to operate at a cost level 25 per 
cent lower than that of the Vertol, and would allow N.Y.A. to be 
free of subsidy by 1964 “at the latest.” 


MORE MULTIPLE COMPETITION 


C.A.B. decision is imminent on whether a third airline 
should be licensed to operate between the Great Lakes and 
Florida. This is the most significant route-case involving U.S. 
domestic trunk carriers since the New York-Florida affair just 
over a year ago, when Northeast were recommended to join 
Eastern and National on the “gravy run” linking New England 
and the holiday resort of Miami. The significance of that decision 
lay in the Board giving the badge of approval to multiple competi- 
tion on north-south routes. Only with the recent meteoric rise of 
Florida as a centre for tourists and for industry has air traffic to 
and from this area become dense enough to convince the C.A.B. 
that more than two airlines can be supported on main-line routes. 
Eastern and Delta at present share traffic between the Great 
Lakes area and Miami, and although these two airlines are not 
the closest of company, they agree that a third would make a 
crowd. Delta feel that the public need would be best served by 
an extension of their north-south network to include Detroit. 
Also, Delta’s spokesman claims that both his company and 
Eastern “are going to have their hands full absorbing the impact 
of integrating jet aircraft on the north-south routes. 


a Er for the award are Capital, National, North- 

west, T. and United. Capital seek to operate between 
Buffalo and Miami, and claim that this would lessen their depend- 
ence on non-tourist traffic. But Capital’s financial difficulties go 
deeper than appears from their counsel’ $ statement that “on week- 
ends and holidays we lose our shirts.” Bearing in mind the sub- 
sidy considerations that affected the C.A.B. in selecting Northeast 
in the earlier route-case, the threatened need to subsidize Capital 
must weigh upon Board opinion. 

National, wishing to link both Chicago and Buffalo to Miami, 
have shown that this is “ . . . the largest two-carrier route in the 
country ... two and a half times as large as the next largest (Hous- 
ton-New York).” Northwest sadly remind the Board that omission 
to add any new metropolitan points to their network for many 
years has seen them eclipsed by National and Delta, two airlines 
which eight years ago were together smaller than Northwest. A 
certificate for this route would enable one-carrier service between 
the West Coast and the South East to be offered for the first time. 
The advantages of one-carrier service are also stressed by T.W.A. 
and United, intermediate stops on the route allowing a wide range 
of intercontinental connections. 

Capitol Airways (not to be confused with Capital Airlines) are 
pleading for low-fare services between Chicago and Miami. This 
non-scheduled carrier is based at Nashville, Tennessee, and oper- 
ates a fleet of sixteen C-46s and one L.749. Various local-service 
carriers have drawn the Board’s attention to the need to avoid 
causing damage to the basis of their rather precarious economic 
position. 


SIR GEORGE IN AMERICA 


DURING his recent visit to Canada and the U.S.A., Sir George 
Edwards, managing director of Vickers-Armstrongs (Air- 
craft), Ltd., came out with some quotable remarks about the 
purpose of his business. At a Press conference in New York he 
was reported as quipping that in the U.S.A. he had met “a set 
of unwilling natives . . . it is only the constant eroding effect of 
water on a stone which encourages me to go on.” In the 
Viscount 790 (the local-service Viscount) he had a product designed 
for the job. But it was the same old story, he to wait for 
the truth to be exposed,” and no one had yet been found to buy 
it. But he was very optimistic. 

Asked whether he thought British aircraft manufacturers with 
good products lost to the Americans because of the latter’s high- 
pressure salesmanship, Sir George diplomatically replied: 


It is good to see yet 
another new Viscount in 
the markings of a British 
independent airline. Here, 
in scheduled service from 
Manchester to Hamburg 
and Copenhagen, is “The 
Enterprise,” the first of 
Eagle’s two 805s. They 
are fitted out for 70 
passengers. Other inde- 
pendents now operating 
Viscounts are Airwork, 
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“There are British methods of salesmanship and American 
methods. I think we will persevere with what we have.” 

Asked about the decision to ground early Viscounts for spar 
modifications, he said, “We are not looking for medals for some- 
thing we got ourselves into, but we did foresee this trouble and 
we were doing something about it.” 

The outlook for the Vanguard was a long-range one, and “would 
take me three weeks to answer.” 

Questioned about the progress made in America (9 eliminate jet 
noise, and the fact that the Americans seemed to be following the 
lead of the British in this respect, Sir George Edwards said: “On 
that basis, I think they are doing all right.” 


B.O.A.C. TO LATIN AMERICA 


BECAUSE the route between London and Rio de Janeiro, and 
on to Santiago and Buenos Aires, is reserved to B.O.A.C., 
some observers have assumed that recent reports about the Cor- 
poration resuming South American services signify that the South 
Atlantic route will be used. But it now seems that B.O.A.C. are 
planning to make a less dramatic re-entry into the South American 
market. By merely extending their Caribbean network to Caracas, 
they can serve this new market without drastic revision of present 
schedules. It is the higher cruising speed of the Britannia 312 
that makes this possible. By the autumn this aircraft will prob- 
ably be cutting about four hours off the Stratocruiser schedule for 
the 5,000-mile journey from London to Port-of-Spain, allowing 
ample time to continue the further 380 miles to Caracas before 
turn-round. Once the Britannia is established on this extended 
route, it is hoped to penetrate even further into the continent. 
Pleasing as it would be to the British public to see their national 
carrier bridging the South Atlantic, this high-cost route remains 
relatively unattractive to B.O.A.C. Competition is very strong for 
a surprisingly limited volume of traffic. The apparent contradiction 
between the large amount of British trade with South America and 
the small amount of air traffic can probably be explained by the 
high proportion of traffic that chooses—and with higher dollar 
allowances will increasingly choose—to travel via New York. 


IRISH TRANSATLANTIC PLANS 


ORE details are now available concerning Aer Linte Teoranta’s 
plans to inaugurate transatlantic services this spring. 
Initially three round flights will be operated to New York each 
week. This frequency will be stepped up to one flight daily in the 
peak season. Services to Boston will probably start in the autumn. 
Irish Airlines will use three L.1049Hs on charter from 
Seaboard and Western Airlines, painted in Irish colours. Sea- 
board will do the overhauls at Idlewild, and will provide 
cockpit crew. The Super Constellations are to be fitted with 
95 seats and will cater for economy-class traffic. Services will not 
terminate at Shannon but will continue through to Dublin under 
an interchange agreement with Aer Lingus. 


BREWERS’ REWARDING EXPERIMENT 


T is refreshing to hear facts and figures about the utilization of 
British aircraft in true executive service from a base in this 
country. Ind and Allsopp, the brewers, report that since 
they bought their de Havilland Dove (with Sperry autopilot and 
Decca) last September it has flown 30,600 miles in four months. 
Capt. David Lancaster, the chief pilot, said recently: “Our 
aircraft has proved quite invaluable and has been flying for 73 
days out of 79 on which it was available. Three hundred passengers 
have been carried and 127 flights made to visit the company’s 
interests all over the British Isles and on the Continent.” 

The owners give an example of one day’s flying in which a 
Dove, taking off from Burnaston, Derby, at 0745 hr, landed for 
the night at Cardiff at 1810 after covering 900 miles in ten stages: 
Burnaston - Tangmere - Croydon - Burnaston - Chester - Liver- 
pool - Dublin - Cardiff. 


This is the Air-Rail Company's radio-controlled demonstration model 
for monorail services to London Airport, a subject discussed below. 


OVERHEAD TO L.A.P. 


"THREE weeks ago we mentioned a suggestion by Air-Rail, Ltd., 
for a monorail car that would leave its track at the airport and 
become an airport bus. In London recently, the firm gave a 
demonstration of their radio-controlled model (seen in the photo- 
graph above) and the type of track on which the monorail car is 
intended to be run. 

The idea of a really fast rail link between London’s airport and 
city-centre, and the unconventional monorail in particular, has 
so fired public imagination, that Air-Rail’s demonstration was 
made to a receptive audience. 

The company have made an initial survey of the route; Victoria 
has been selected as the best terminal station and the most satis- 
factory routeing as Clapham Junction, Putney, Barnes, Richmond, 
Twickenham Junction, Feltham and around the south of the air- 
port, down to nearly road level and through the tunnel to the 
Central Terminal Area. The distance is about 17 miles and for 
most of the way the monorail track would run above the existing 
railway line; it is claimed that the practicability of this route, 
from an engineering point of view, has been recognized by the 
chief civil engineer of British Railways Southern Region. The 
journey will, of course, be made non-stop and the trains of one, 
two or three monorail cars will travel at up to 100 m.p.h. 

Very careful choice of car size would obviously be needed to 
ensure that the optimum dimensions were chosen. Too big a car 
would sometimes operate at too low a load-factor (it is intended 
that the present 5s fare should be retained) and would also be an 
embarrassment if it failed—the only way to clear the line would be 
to send a pusher or a tractor car to move the casualty to the end 
of the line. Too small a car, on the other hand, would mean a 
multiplicity of vehicles on the airport apron (if the idea of direct 
terminal-to-service transport was adopted) and difficulties of 
making up train loads of passengers. Even more important is the 
consideration that the monorail should be sufficiently flexible and 
of adequate capacity to meet every need of London Airport—not 
only for the 12m annual passengers in 1970, but for perhaps 25m 
or 30m in 1980. 

Chairman of Air-Rail is Sir Alfred Bossom, M.P., and the 
Board includes directors of Tube Investments, Ltd., Concrete, 
Ltd., Portland Cement Manufacturers, Ltd., and the Gloucester 
Railway Carriage and Wagon Co., Ltd. 


SENATOR PALTRIDGE IN THE U.K. 


AST week, as recorded overleaf, members of the British 
aircraft industry had the pleasure of meeting Australia’s 
Minister for Civil Aviation, Senator Shane Paltridge. He came to 
the United Kingdom ostensibly to sign the new bilateral air trans- 
port agreement; the main purpose of his visit, in his own words, 
“was to inform myself on all aspects of civil aviation in your 
country, so that I will be able to tackle technical matters at home 
in the light of a fuller knowledge.” This is good Ministerial 
practice; and despite the fact that the Senator was feeling far from 
well (particularly during his visit to Hatfield) he got through a 
gruelling itinerary. 

At a Press conference which he gave at Australia House on 
February 5 most of the questions centered on the possibility of 
Australian orders for British aircraft. Mr. Paltridge could not 
speak for the customers; but he made the following points : — 

(1) Ansett-A.N.A.’s order for four Lockheed Electras was not 
yet firm. (2) The Dart Herald could “by every standard” meet 
the requirements for a DC-3 replacement, but no Australian 
orders had yet been confirmed. (3) There had been enquiries 
about the Twin Pioneer, but these had not as yet been followed 
up. (4) He had discussed short-range jet projects with Bristol and 
and Australia “has an open mind” about short-range jets, 


This experimental blast-screen is now being tried out at B.O.A.C.’s 
London Airport base. The idea is to economize in apron-space by 
deflecting engine efflux upwards. This prototype, which is fixed and 
made of concrete, was the work of the Modular Concrete Company. 
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During his recent visit to the U.K., Australia’s Minister of Civil Aviation, Sen. Shane Paltridge (see news item at foot of Col. 2, p. 223), 
visited Handley Page, Bristol, D.H., Rolls-Royce, and Vickers. He is seen (left) with Sir Frederick Handley Page at Radlett after a flight 
in the Leonides Herald. On the right he is seen at D.H. Hatfield, being shown the Comet’s Rolls-Royce RA.29 thrust-reverser by (I. to r.) 
John Cunningham, chief test pilot; Mr. A. F. Burke, managing director, D.H. Aircraft; and Mr. C. T. Wilkins, chief designer, D.H. Aircraft. 


CIVIL AVIATION... 


including the Caravelle. (5) The question of Government assist- 
ance to small industrial operators wanting to buy aircraft such as 
the EP.9 was not likely to arise. 

On his way back to Sydney, where he is due to arrive on 
February 17, Senator Paltridge is at Fokker in Amsterdam to see 
Friendships in production for T.A.A., and at Toulouse to see the 
Caravelle, the purchase of which is being considered by T.A.A. 


DINING WITH THE AERO CLUBS 


N more than one recent occasion it has fallen to the lot of 
Mr. Airey Neave, M.P., Joint Parliamentary Secretary to the 
M.T.C.A., to speak at gatherings where his Ministry was every- 
one’s Aunt Sally. Urbane and witty, he has a pleasant flair for 
after-dinner speaking; and, in the convivial atmosphere of the 
Association of British Aero Clubs’ annual dinner in London last 
Friday, he associated himself closely with the A.B.A.C. and its 
aims and recent successes. There were now, he said, 46 full 
member-clubs and a total club membership of 109—five more 
than last year. His Ministry was “glad to assist in any way it 
could” with the flying scholarship scheme. “The club movement 
has a great future . . . and we are working towards a recruitment 
scheme.” 
Only at the mention of Croydon (“we must adhere to our 


decision”) was the smooth flow of urbanity interrupted; there 
was a chorus of dissension from the members and guests around 
the tables, and when Mr. Neave rose to propose the health of the 
Association the end of his toast—* ‘coupled with the name of . 
—was drowned in shouts of “Croydon.” 

But there the matter rested. Mr. Ian Orr-Ewing, Parliamentary 
Under-Secretary of State for Air, mentioned Croydon Airport not 
at all when he replied to the toast of the 52 guests, although 
Mr. Airey Neave had previously coupled his name with “an 
enclave for civil aviation at Biggin Hill.” The Under- Secretary, 

“speaking as an engineer with a knowledge of electronics,” appealed 
instead for highly skilled pilots to meet the continuing need of the 
R.A.F. Viscount Runciman, the president of the Association, 
apologized for the absence of W/C. Eustace Miles, who was 
visiting the Middle East. He said that the training of pilots had 
been the A.B.A.C.’s most important venture, and an approved 
scheme and a training course for the commercial licence were well 
under way and in a late period of gestation. He thought that the 
cost of about £900 compared very fa vourably with any other form 
of professional training, although there were some murmurs 
around the table that training would not be made any easier if 
airports as close to London as Croydon were made to close. 

The Lennox-Boyd trophy, awarded annually by the A.B.A.C. 
for the most efficient flying club, went this year to Elstree for their 
operations in 1956, and was received by David Ogilvy. This is 
the second time this award has gone to Elstree Flying Club. 


BREVITIES 


FrROM America comes a report that Qantas have decided to 
buy five Lockheed Electras. In addition they may buy further 
Boeing 707s. During his recent visit to England, Senator 
S. Paltridge, the Australian Minister of Civil Aviation, said that 
he was particularly interested in British aircraft for the medium- 
distance requirements of Australia’s international airline. 

* 


It is reported that Saudi Arabian Airlines are considering the 
purchase of up to 14 Fokker Friendships. 


Boeing’s exhibit at the Brussels International Exhibition in the 
spring will be a 40-ft mock-up of the 707’s cabin. 


At the end of 1957 the American non-scheduled airlines com- 
eae their second year of operations without a single passenger 
atality. 

C.A.B.’s budget for 1959 calls for $40.7 million subsidies to the 
U.S. airlines. e major portion—more than $32 million—-will 
be for local-service operations. 

The Institute of Transport has sponsored a Readership and 
Research Fellowship at Oxtord University. The first appointments 
may be made from October this year. 


The American pera Daily reports that Iberia may buy 
three Boeing 707s, and that the Spanish national airline is also 
interested in a fleet of Sud Aviation Caravelles for its European 
operations. 

* 

A draft bilateral agreement between the U.K. and Czecho- 
slovakia was signed in London on February 7. The services 
operated between London and Prague since last October by British 
European Airways and Czechoslovak Airlines have been on a 
temporary-permit basis. 


The price of the Morane-Saulnier MS 760 Paris, marketed in 
the U.S. by Beech, has been reduced from £107,000 to £75,000. 

A Brazilian DC-4 operated by Loide Aereo Nacional, taking off 
for Recife from Rio de Janeiro on February 2, crashed and caught 
fire in Guanabara Bay. It is reported that seven of the 72 people 
on board lost their lives. 

* 


The next stage in the draft bilateral agreement recently signed 
between the UK. and the U.S.S.R. will be a visit to Moscow by a 
party of M.T.C.A. officers. They will discuss technical aspects of 
equipment and operations. The party was due to leave today, 
February 14, by B.E.A. Viscount, to be followed on February 21 
by a B.E.A. party headed by Lord Douglas. 

* * 


Mr. Stuart-Show. 


Mr. Max Stuart-Shaw, assistant general 
manager of Aer Lingus since 1952, will take 
up an appointment as general manager of 
Central African Airways in April. He was for- 
merly with Imperial Airways and B.O.A.C.., 
having been with Aer Lingus since 1948. The 
former general manager of C.A.A. was Mr. 
P. J. B. Wimbush, who retired on December 31 
last year. 


* 


Mr. W. C. Woodruff was installed as Master 
of the Guild of Air Traffic Control Officers, in 
succession to Mr. Bernard Collins, M.B.E., at 
the Guild’s fourth A.G.M. on February 8. 
Mr. S. G. Fitch, Clerk of the Guild and Mr. 
J. MacDonald, treasurer, have resigned office 
owing to the pressure of other commitments. 
The new Clerk is Mr. G. Chambers and the 
new treasurer Mr. G. C. Burch, M.B.E. 
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Royal Air Forces and Naval Flying News 


Aden Mapping Completed 


‘THE Services can produce maps from 
aerial photography with an efficiency 
comparable with that of the civil concerns 
whose work is described elsewhere in this 
issue. Canberras of Nos. 13 and 58 Sqns., 
and Valiants of No. 543 Sqn., have just 
completed photographing the 112,000 sq m 
of the Aden Protectorate, using William- 
son F.49 cameras with 6in focal length 
lenses from heights around 40,000ft. Most 
of the work was done by No. 13 Sqn., based 
at Khormaksar. In the absence of suitable 
control points and landmarks, each flight 
line was started on the coast and teams 
went in to make astronomical observations 
to check photographic scale. 

The Radar Aerial Survey Liaison Sec- 
tion, Royal Engineers, made up mosaics 
and checked for full coverage. Some 150 
square miles of ground were photographed 
on each sortie. The survey was made for 
the Colonial Office and Directorate of Mili- 
tary Survey. Nos. 58 and 543 Sqns. belong 
to Bomber Command; the latter unit is 
stationed at Wyton. Most existing maps of 
the Aden Protectorate date back to the 
beginning of the century and contain errors 
as great as ten miles. 


V-Bomber Pressure Suits 


AVRO test crews flying Vulcans above 
50,000ft now wear partial-pressure 
clothing (as illustrated below) to protect 
them in case of pressurization failure. 
Squadron crews are likely to be similarly 
equipped in the near future. 

The special clothing consists of anti-g 


A Javelin FAW.7, 
flown by Gloster test 
pilot Peter Varley, 
takes off from the 
company airfield. 
Note the consider- 
ably lengthened rear ee 

fuselage. 


trousers (hidden by overalls in the photo- 
graph) and a partial-pressure jerkin with 
integral Mae West. Both these garments 
are inflated to effect mechanical pressuriza- 
tion of the body. When not inflated they 
are comfortable and do not greatly impair 
movement. The helmet is also of the 
mechanically constricting type, based on a 
cloth unit covered (over the front of the 
head only) by a plastic protective shell. A 
movable transparent visor slams closed 
automatically when cabin pressure drops 
below a given level; and the visor is then 
locked down mechanically by pulling down 
a metal hoop which remains in front of the 
face after initial automatic closing. Main 
and emergency oxygen and intercom leads 
are led in through separate connections 
either side of the feeding orifice. One of 
the crew in the picture is wearing the 
“soft” helmet with permanently closed 
face-piece. 

Observers wear the standard back-type 
parachute with automatic and manual rip- 
cords and emergency oxygen supply. Para- 
chute and emergency oxygen for the pilots 
is carried in the parachute packs which 
normally remain in the ejection seats. A 


An Avro flight-test crew, led by chief test pilot Jimmy Harrison (second from right), wearing 
the new partial-pressure clothing described in a paragraph on this page. 


loose lanyard to the seat-type dinghy pack, 
traditionally known as the “dog lead,” is 
sewn to the jerkin in the form of a long tape 
ending in a short adjustable fastening. 

This solution to the partial-pressure 
problem appears to offer very considerable 
advantages over the American equivalent, 
which is tailored to fit each pilot and is 
reported to be uncomfortable and restric- 
tive even when not inflated; over long 
periods such clothing is liable to become 
extremely irksome. On the other hand, 
the British garments have a much greater 
inflatable volume than the American and 
must take considerably longer to inflate. 
The area which can be punctured is also 
much larger. 


Battle of Britain Week 


‘THis year Battle of Britain week will be 
from September 15 to 21, with selected 
R.A.F. stations “at home” to the public on 
September 20. Ceremonies and colour- 
hoisting parades will be held on the first 
day and the traditional thanksgiving ser- 
vices on the last. The list of the stations 
open to the public will be issued in due 
course. 

Last year no fewer than 1,079,880 people 
attended the “at homes.” 


No. 33 Sqn. Standard 


STANDARD is to be presented to 

No. 33 Sqn. at R.A.F. Leeming, Yorks, 
on April 17 by Air Chief Marshal Sir 
Philip Joubert de la Ferte, the squadron’s 
first C.O. when it was formed for the de- 
fence of London on April 16, 1916. The 
squadron is most anxious to contact any- 
one who served with the unit in any capa- 
city during the 42 intervening years and to 
invite them to attend the presentation 
ceremony. Communications should be sent 
to the squadron adjutant at R.A-F. 
Leeming. 


Reunions 


THE eighth reunion dinner of all mem- 
bers of No. 194 Sqn. will be held in 
the ballroom suite of the Victoria Coach 
Station, London, on March 15. Guest of 
honour will be Miss Vera Lynn. Tickets 
(18s 6d) from Douglas Williams, Burnt 
Ash Hill, London, S.E.12 (Lee 5225). 
Officers and aircrew of No. 112 (Shark) 
Sqn. will hold a reunion dinner on May 17. 
Details from F/L. R. A. Brown, R.A.F. 
Flying College, Manby, near Louth, Lincs. 
No. 46 Sqn. will hold its 41st consecu- 
tive officers’ reunion dinner on April 12 at 
the Officers’ Mess, R.A.F. Odiham, Haats. 
All present and former members of the 
uadron are eligible. Details from W/C. 
. E. White, No. 46 Sqn., Odiham, Hants. 
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THE INDUSTRY 


Mr. Massey Hilton’s Retirement 


AS was briefly recorded in our news pages last week, 
Mr. L. Massey Hilton, D.F.C., A.F.C., has 
retired from the Board of the Fairey Aviation Co ’ Ltd, for 
medical reasons. He is 58 years of age. 

Mr. Hilton was educated at Sed- 
bergh and joined the R.N.A.S. in 
1917, flying solo in a Maurice Farman 
Longhorn after only 80 minutes. 
Trained to fly Sopwith Camels from 
a 16ft platform mounted over the 
turret of a lignt cruiser, he was posted 
to the Grand Fleet for anti-Zeppelin 
duties. In 1919 he sailed with the 
North Russian Relief Force aboard 
H.M.S. Pegasus, a seaplane carrier, 
and for his part in operations there, 
with Fairey IIICs and Short sea- 
planes, was awarded the D.F.C. 

He served with various Naval units 
until 1927 and during this period was 
responsible for much of the early 

experimental work on aircraft carriers. Among the trials he 
carried out were deck landings with the Fairey Fox, which at 
that time was the fastest light day bomber in service with the 
Royal Air Force. For his pioneer work he was awarded the A.F.C. 

In 1927 he was posted to H.Q. Coastal Area as an air staff 
officer and in 1930, as a flight commander, to No. 41 Fighter 
Squadron. In 1931 he resigned from the R.AF. to accept a post 
with the Fairey Aviation Co., Ltd., becoming a director three 
years later. As technical director, from 1939 to 1941, he adapted 
two different naval specifications so that the Firefly met both. 

Mr. Massey Hilton was also responsible to a large degree for 
the formation of the company’s Australian and Canadian sub- 
sidiaries and was appointed assistant managing director in 1951. 
He was forced by ill-health to give up this post in 1956. 


Airliner Catering Aid 


ESIGNED for installation in the gileys of Britannia 103 and 
312 and Comet 4 aircraft, the refrigerator illustrated 


below serves a dual purpose. With a ape of 8 cu ft, it is divided 
e 


into two compartments, that on the left being a deep-freeze for 
storage of the frozen foods commonly used in airline catering and 
the other providing normal food-storage temperatures. The deep- 
freeze compartment can be changed over to normal temperatures, 
e.g., for the storage of such produce as fruit on return flights to 
Britain. 

The cabinet measures 33in high by 18in deep by 35in wide and 
weighs 183 Ib complete with power unit (these figures are 
approximate). In the Britannia installation the 112V D.C. power 
unit is fitted remotely, whereas in the Comet model the 28V D.C. 
unit is mounted on the side of the cabinet. 

A total of 65 of these refrigerators have been ordered by 
B.O.A.C., and delivery of the first batch is due this month. Lec 
Refrigeration, Ltd., whose H.Q. are at Bognor Regis, Sussex, are 
also manufacturing refrigerators for Israeli Airlines. 


Lec refrigerator cabinet as used in the Britannia (see news item above). 
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Quick-action Hose Coupling 

OR use with low- and medium-pressure compressed air and 

fluid hose-lines, the “Free-end” coupling recently announced 
by Airtech, Ltd., is expected to have diverse industrial applica- 
tions. It is stated that the coupling can be fitted without tools or 
any preparation of the hose-end. It can be removed and refitted as 
often as required, and for a given hose diameter can accept 
varying wall thicknesses. The joint is effected in a matter of 
10 sec by inserting the free end of the hose and then screwing up 
the body of the coupling by hand, this causing the hose to be pro- 
gressively gripped by an internal helical spring. 

Two types of coupling, manufactured in nylon, are at present 
offered: Type D, for uniting two lengths of rubber or plastic hose, 
“ Type S, for joining a length of hose to a pneumatic tool or 

a supply point, one end being threaded for this purpose. Similar 
couplings will be available in brass in the near future. Details of 
sizes and prices are available from the engineering division of 
Airtech, Ltd., Haddenham, Bucks. 


Portable Battery 


A NEW addition to the Exide range of batteries designed for 
use in light radio and communications equipment, tape 
recorders, instrumentation and similar applications, will have port- 
ability as its main feature. Designated 3EN5, the new model is a 
6-volt unit, weighing 34 Ib filled and measuring 3{in by 
3 in by Sin high. Capacity is 5 a.h. at the 20-hour rate. 

The multi-compartment container is made from high-impact 
translucent polystyrene which the level of the electrolyte 
can be seen, high and low limits being indicated by two red lines. 
The unit is unspillable. 

Double separation by means of microporous Porvic sheet and 
glass wool is used, and inter-cell connections are made internally 
through the partitions, thus saving weight and reducing internal 
voltage-drop. The manufacturers are Chloride Batteries, Ltd., 
Exide Works, Clifton Junction, Manchester. 


IN BRIEF 


Mr. M, R. Mobbs has been elected to the Board of the M.L. 
Aviation Co., Ltd., and also becomes a director of M.L. Engin- 
eering Co., Ltd., the parent company. 

* 

Aeroservices, Ltd., have changed their address from Croydon 
Airport, Surrey, to East Hoathly, Lewes, Sussex. Their telephone 
number is now Halland 393 and their telegraphic address 
Aeroserv, East Hoathly. 

* * * 

Mr. N. G. Worster, A.M.I.E.E., A.M.I.Mech.E., A.I.Loco.E., 
F.B.H.L., has been appointed chief development engineer of 
Measuring Instruments (Pullin), Ltd. Until recently he was with 
S. Smith and Son (England), Ltd., where he was responsible for 
the design of many of the group’s products. 

* * 

On April 1, Evershed and Vignoles, Ltd., will open a Brussels 
office, under the management of Mr. C. Samyn. Through it their 
entire range of electrical instruments, instrumentation and control 
equipment will be available to Belgium, the Belgian Congo, and 
Luxemburg. The address of the new office is Evershed and 
Vignoles, Ltd., Succursale 142, Rue Gallait, Brussels. 


* * 


“Production Fights Inflation” will be the slogan of the 1958 
Production Exhibition and Conference at Olympia, London, from 
May 12 to 21. Its purpose is to show the best production methods 
applied in this country, and special sites have been made available 
to enable the smaller firms to exhibit at reasonable cost. Details 
are available from the Production Exhibition, 
32, Millbank, London, S.W.1. 


The Permaglass division of Permali, Ltd., Gloucester, are now 
operating one of the largest presses in the country devoted exclu- 
sively to the production of glass-fibre flat sheet. A multi-daylight 
unit, it has automatic temperature control and water-heated 
platens working at a pressure of 450 Ib/sq in. Most of the sheets 
produced measure 70in by 34in, in thicknesses from jin upwards, 
and are available in more than 30 different grades. 


* 


Where a quick indication of general vibratory conditions is 
required the complicated and sensitive equipment used for vibra- 
tion analysis may in some cases be unnecessarily expensive and 
complicated. For applications of this kind a small portable vibra- 
tion indicator has been produced by Dawe Instruments, Ltd., of 
99 Uxbridge Road, London, W.5. The instrument utilizes a 
vibration B pots of the inertia-operated crystal type and gives 
readings of peak acceleration, velocity and displacement. 
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4 in aerial photographs 


Amazing wealth of detail normally hidden, is revealed 
by the new E.M.I. Electronic Printer—a revolutionary 
advance greatly simplifying the work of interpretation 
of aerial photographs. 

The Printer eliminates guesswork, gives vastly 
improved results from norma! negatives and results 
previously impossible from different negatives. 


The unique electronic system using a scan,.ing beam 
provides :— 


Automatic dodging giving amazing detail in both 
highlight and shadow. 


Automatic exposure contro! permitting accurate 
matching of prints from negatives of widely varying 
density. 


For fuil details, kindly telephone or write to:- 


E.M.!. ELECTRONICS LTD 


Graphic Arts Division 
HAYES MIDDLESEX SOUTHALL 2468 Ext. 1080 


€&139 


AND SAFE 
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MK. 8 AIRCRAFT TOILET SERVICING UNIT 
Developed in conjunction with B.O.A.C. to service ‘Britannia’ 
and other large modern aircraft, this unit is fitted with a 
centrifugal pump giving a delivery of approximately 720 gallons 
per hour. Large capacity sewage tank and a canopy designed for 
use as a working platform. 


A range of other Toilet Servicing Units are available, as well as Aircraft 
Toilets, Valves, Connections and Blanking Caps. 


SERVICE TRAINING LIMITED (arncrart Division): HAMBLE - SOUTHAMPTON 


A MEMBER OF THE HAWKER SIDDELEY GaouP 


A magnificent collection of beautifully 
reproduced aircraft photographs ... 


FLIGHT FLY-PAST 


A Portfolio of Aircraft Photographs 
taken by “Flight” Cameramen 


The work of “FLIGHT” cameramen is prized by enthusiasts 
throughout the world. The attractive portfolio contains an outstand- 
ing selection of their recent work, superbly reproduced. 

Includes 24 large plates, printed on high quality art paper. 


7s. 6d. net. By post 8s. 6d. 


Published for “Flight” 


From Booksellers or direct from :— 


“FLIGHT” DORSET HOUSE STAMFORD STREET LONDON S.E.1 
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HIGH OUTPUT 
FUEL FILTERS 


A new Stream-Line development 


666404 


to extend their range of 
aircraft refuelling filters 


Stream-Line filters (types K and PM) are well 
known for high efficiency and absolute relia- 
bility for the removal of solids and traces of 


() mele —fincly dispersed water at the point of actual 


fuelling into aircraft. 

To meet the demand for a filter of much 
greater capacity in applications where removal 
of solids only is required, a new filter element 


For glider towing or aerobatics ~. has been designed using a specially developed 
choose the well-proven Czecho- 
slovak TRENER Z 226 aircraft 
—a two-seater low-wing mono- through which the fuel is passed actually 


plane with a fixed undercarriage, bet the individual Sbves of the 
an air-cooled Walter-Minor 6-Ill 


engine, landing flaps and a tandem = (Fig. 1) instead of between consecutive papers 
seat arrangement. as in the standard K and PM ‘edge’ type 


elements (Fig. 2). Our engineers will be pleased 


impregnated paper in deeply pleated form 


to discuss this filter with you. 


The 400 G.P.M. 
filter is only 20° 
diameter & only 
32” long. 

The 1,000 G.P.M. 
; filter is only 364” 
diameter & cnly 
Ask for a detailed offer containing 40° long. 
further technical deta about this highly 
appreciated Czechoslovak airplane 


OMNIPOL 


PRAHA—CZECHOSLOVAKIA A Member of the VOKES Group Telephone: Macaulay 1011 


STREAM-LINE FILTERS LTD - INGATE PLACE - LONDON - S.W8 
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Bryans Aeroquipment present their 


LATEST AID TO 


TEMPERATURE CALIBRATION 


JETCAL 


UNIQUE: The Jetcal utilizes a unique 
method of applying heat artificially, of a pre- 
determined degree and accuracy, to any thermo- 
couples being tested, enabling the engine 
thermocouple system to be compared with the 
known standard. 


RAPID: The complete Jet engine thermo- 
couple circuit can be functionally checked in 
ten to fifteen minutes. 


ACCURATES The Jetcal is guaranteed 
within + 4°C at the engine rated maximum 
temperature (600°C to 800°C). It can be used in 
ambient temperature from —55°C to + 70°C. 


BRYANS AEROQUIPMENT LIMITED 


WILLOW LANE, MITCHAM JUNCTION, SURREY 


Telephone: Mitcham 5134 (5 lines) 
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if it hasn’t — 


It isn’t a genuine Pike CLIP 


ROBINSON & CO. (GRLINGHAM) LTD. LONDON CHAMBERS. GILLINGHAM KENT. TELEPHONE S282 


“Thermindex” Paints are temperature 
sensitive compounds which indicate by a 
sharp, clear-cut change of colour when 
temperature of a surface has attained or 
exceeded a predetermined value. They are 
supplied in the form of paints suitable for 
direct application by brushing or spraying 
to practically any surface and dry quickly 
at room temperature. When the tempera- 
ture of the treated surface is then raised, 
the original colour of the pigment changes 
sharply at a definite point and the new colour 
persists after the surface has cooled down. 


Write Dept. HI/6, for full technical details. 


Manufactured by Synthetics & Industrial Finishes Led. 


TEMPERATURE INDICATING PAINTS 


j. M. STEEL & CO. LTD. 


346-38 KINGSWAY, LONDON, W.C.2 Tel. HOL 2532 


BRANCHES: 45 Newholl Sc., Birmingham 3 Central 6342, 
51 South St., Manchester Deansgate sor 
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PRESSURE SWITCHES COnDITONING CONTROLS 


ANTI-ICING CONTROLS 


FUEL TANK 


Pressure Switches for many applications from oneitenaiebes 
high operating pressure switches to units designed to indicate a 
differential of 0.5 to 1.25 p.s.i., meet the requirements HOT AIR AND GAS VALVES 


of to-day’s military and civil aircraft for warning devices, 
for ice accretion in fuel filters, water pressure 


ELECTRO-MAGNETIC VALVES 


control, oil and fuel pressure warnings, and automatic pressure 
cut-outs for air-borne equipment. 


TIME SWITCHES 


PRESSURE SWITCHES 


PRESSURE REGULATORS 


POTENTIOMETERS, 
ACCELEROMETERS AND 
PRESSURE TRANSDUCERS 


TEDDINGTON AIRCRAFT CONTROLS LTD. 


MERTHYR TYDFIL, SOUTH WALES. Telephone: Merthyr Tydfil 666 


LONDON OFFICE: COLNBROOK BY-PASS, WEST DRAYTON, MIDDLESEX. Teleph 


L’INSTITUT GEOGRAPHIQUE NATIONAL 


(136 Bis rue de Grenelle, PARIS 7 eme) 


avec son GROUPE des ESCADRILLES PHOTOGRAPHIQUES 
réalise la couverture de plus de 2000000 de KM? par an 
& TOUTES ECHELLES (du 1/2500 au 1/80000) 

et PARTOUT DANS LE MONDE 
* 


de 1952 4 1956, plus de 8.000.000 de 
KM? couverts 


pres de 45° 
DE LA PRODUCTION we 
MONDIALE 


SES EQUIPAGES 
supérieurement ENTRAINES et 
SPECIALISES en navigation photo- 
graphique. 


SES AVIONS: 12 quadrimoteurs B.17 
8 bimoteurs H.D.34, 

aptes 4 utiliser TOUT MATERIEL de prise de vues 
en plus des 100 chambres en service d I’l.G.N. a COURTES 
OU LONGUES FOCALES, PLAQUES et FILMS. 

** * 
SES LABORATOIRES: experts dans le traitement des émul- 
sions PANCHRO, ORTHO, et INFRA-ROUGE. 


constituent une SERIEUSE GARANTIE 


de TRAVAUX de QUALITE a BAS PRIX, a TOUTES ECHELLES, répondant a 
tous LES BESOINS et dans les MOINDRES DELAIS. 
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AMERICAN K.24 CAMERAS 
F/25 7 in. coated lens, click stops. Accom- 
modates 100 exposures 5 in. wide film. 
24v. motor or manually operated, all 
spares, magazines and film available 
from stock 


PRICE £18 108. Od. EACH 


AMERICAN K20 AIRCRAFT 
CAMERA 
In fitted carrying case. F 4.5 lens. 
#15 090 
Films available. 


FROM STOCK 


K20, K24, K19B, F24, F49, P52, K17, 
KBAB, G45, etc., etc. 


GGS Instrument Recording Cameras for 
film. 


G45 16mm. Cameras, 12 or 24v. 
Contact Printers. 


Morse or Smiths Motorised Developing 
Tanks. 


Hand-operated Developing Tanks. 
Hand or Oblique Camera Mounts. 
Camera Control Units all types. 
Camera Drive Motors. 

Camera Lenses in Cones. 

Print Glazing Machines. 

Enlargers. 

Film Drying Units. 


F24 CAMERA 
Fitted ready for use with 


Many other items available. Please state Type 25 mounting. 
requirements. F24 Cameras, Mounts, Magazines 


HARRINGAY PHOTOGRAPHIC SUPPLIES 


423 GREEN LANES, LONDON, N.4 
Tel.: MOUntview 5241/2 


FOR ALL SUPPLIES FOR AERIAL PHOTOGRAPHY 
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SECTION MATERIAL, HEAVY 
STRIPPING & MOST OTHER 
OUBLES.,. 


HELI COIL 


SCREW THREAD ENGINEERING BY 
ARMSTRONG PATENTS CO. LTD., EASTGATE, BEVERLEY, YORKSHIRE 


MERIDIAN AIRMAPS 


LIMITED 


SHOREHAM AIRPORT 
SUSSEX 


Shoreham-by-Sea 2366/7 


“.. essential to 
the intelligent 
enthusiast 
and the 


FLIGHT 
HANDBOOK 


FIFTH 
EDITION 


Journal of the Royal 
Aeronautical Society 


Theory and Practice of Aeronautics 


by the staff of “Fiicut’. An entirely re-written edition of 
a manual intended to meet the needs of aviation enthusi- 
asts who require basic information on aircraft, engines 
and aeronautical theory. Illustrated by over 200 photo- 
graphs and drawings, it provides a comprehensive picture 
of modern aviation in all its aspects, and no one concerned 
with flying in any way can fail to find it full of interest. 
15s. net. By post 16s. 3d. 


Published for “Flight” 


Obtainable leading booksellers, published by 
DORSET HOUSE STAMFORD STREET LONDON S.£.1 
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We believe that 
TECHNICAL KNOWLEDGE 
EXPERIENCE 
AMBITION 


can combine to produce great results. But only 
when the opportunity arises to work in a team 
using the most modern equipment and employ- 
ing advanced techniques can technical know- 
ledge be fruitful, experience fully utilized and 
ambition achieved. 

Such opportunities are provided by the Air- 
craft Division in any of the following posts 
where the ambitious man will be welcomed, 
for we realize that ambition is the spur which 
produces great achievements. 


ELECTRIC 


Company Limited 
Aircraft Division 


The Aircraft Division has great achievements to its credit, and the present demands 
on it provide the opportunity to produce even greater achievements in the future. 


Apply, giving full details of qualifications and experience, to: 
Department C.P.S., 336 Strand, London, W.C.2, 
quoting reference number F1700B. 


Fuel, Air and Hydraulic Systems 
Test Engineers 
Civil Aircraft Project Designers and Engineers 
Aircraft Electrical Engineers, Designers 
and Draughtsmen 
Engineer Instructors for Service 
Departments Schools 
Wind Tunnel Aerodynamicists and Engineers 
Aircraft Service Department Engineers 
Senior and Intermediate Stressmen 
Project Designers and Engineers 
Air Traffic Control Officers 
Instrumentation Engineers 
Technical Authors 
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CLASSIFIED ADVERTISEMENTS 
ond 


Advertisement 5/- per line, minimum 10/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and Official Notices, Public Announcements. Public Appointments, Tenders 6/- per 
line, minimum 12/-. Each paragraph is charged se tely, name and address must be counted. All adver- 
tisements must be strictly prepaid and should be ad to FLIGHT Classified Advertisement Dept., Dorset 
House, Stamford Street, London, 8.E.1. 
Ltd., 
AIRCRAFT ENGINEER - t— yy eee sent in payment for advertisements should be made payable to [liffe & Sons 
Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application. 

Bex Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
charge for 2 words plus 1/- extra to defray the cost of registration and pos' , whtich must be added to the 
advertisement charge. Replies should be addressed to “Box 0000, c/o Flight,” Dorset House, Stamford Street, 
London, 8.E.1. 


PRESS DAY — Classified advertisement 
“copy” should reach Head Office by 
FIRST POST THURSDAY for publicction 
in the following week's issue subject to 


e being available retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
spac 


The Publishers 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes. 


DCOL 


(Regd Trove 


SOLDERING EQUIPMENT 


AIRCRAFT FOR SALE 


W. S. SHACKLETON, LTD. 


Europe's Leading Aircraft Brokers 
Founded 1931 at this same address 


NOW 140 TYPES SOLD! 


With the sale of a Bristol 171 Sycamore Helicopter 
in December, 1957, to a world famous com compas) 
in Tanganyika, we reached 139 different types 
craft sold—139 distinct aircraft +~— as it were. 
OW, with the sale of our we 
We have 


VOLT RANGES 


have reached 140 species. 6/7v. to 230/250v. 


sold Percival Proctors Marks 1,2. 3, 4, 'S, but we 
count as one species. 
R®c sales include an Aer Lingus Dakota to 
Coope _ a e uto- 
mobile Association (we sold the A. “thee Auster 
Alpine too), eight Vickers Vikings previously owned 
| Central African Airways Corporation and British 
est Indian Airways. Last but not least, we have 
now sold 71 (seventy-one) DE Chipmunks to 


Skilled hands are soon out of action when 
dermatitis strikes. But dermatitis can be 
avoided—simply—by using Rozalex. For 
over 25 years Rozalex have specialised in 
barrier creams for industry. They have 


Australia alone. 
have Messenger, and 


various Auster 


S. SHAC ETON, LU 75 Piccaily, 
Ww, 17 ly 
Phone: HYDe Park’ 2441 


offer these 
GEMINI =. 
low hours. New ¢ 
with fully crystallized 36- 
radio compass, also fitted with low drag flaps. 
value in U.K. ice at only £3,850. 
ILES MESSENGER. This aircraft is 
cheapest, but it is certainly the 


special aircraft. 
10 engines with 
just issued. 
channel V.H.LF., and 
Finest 


(as illustrated) 
” DETACHABLE BIT 
(List No. 64). 


PROTECTIVE SHIELD 
(List No. 68) 


found the answer to most industrial skin 

irritants. Their full technical resources os has flown only 577 hours since new, 

and experience are at your disposal on | 22 Squipped with Piessey ol. E 
request to Rozalex Limited, 10 Norfolk | V.H.F.; also leother upholstery; and the condition is 


s new. 
Street, Manchester 2. CHIP MUNK ‘MK 22. Ex-R.A.F. machine 


now 
complete conversion to A.R.B. re- 
when it be issued with a new C. 
RO Z A L - xX at an ae reasonable price. 
. H.P. Terms arranged for all aircraft we sell. 
TRAVELAIR, LTD. 


BARRIER CREAMS 115 Oxford Londen, W.1,” GER. 


ements Com 


Apply for catalogues: 
ADCOLA PRODUCTS LIMITED 


GAUDEN ROAD, LONDON, S.W.4 
Tels, MACAULAY 3101 & 4272 


R. K. DUNDAS, LTD. 


offer 2 number of Avro Ansons 
of varying types and specifications 


WYITH and without C. of A; metal or wooden 
wings; part-life or zero-houred engines. Prices 
from £1,000 to £6,000. 


R, K. DUNDAS, LTD., Dundas House, 59 St. 
James Street, London, S.W.1. Tel.: HYDe Park 
3717. Cables: Dundasacro, London. [0ss9 


WIRE 


THREAD 
INSERTS 


A. W. YOUNG 


PHOTOGRAPHIC 
MATERIALS AND 
APPARATUS 


All Types of British and 
American Ex-Govt Cam- 
eras Processing and 
Darkroom Equipment in 
stock, for Aerial; Ground; 
16m/m;35m/mand70m/m 
Photography. Full range 
of spares and accessories 
available. Large stock of 


AERIAL ROLL FILMS 
All sizes 


Head Office 

47, MILDENHALL ROAD, 

CLAPTON, LONDON, E.5 
Telephone AMHerst 6521 


AUSTER AIRCRAFT, LTD., OFFER: 


AUSTER. J/4 two-seater in first-class condition for 
immediate 12 C. of A., low hours 
airframe, Cirrus Minor 90 h "y engine overhauled nil 
hours. Price Ex Works £1,2 [7579 


NEW sisi. 


DESIGNS 
AND 
SALVAGE 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH 


TEL: COMBEDOWN 2355/8 


RROLLASONS for Tiger Moths. CROydon 


D H. DOVE aircraft. 
Channel Airways, Southend 


VENDAIR of Croydon Airport offer choice of three 
pe TOR IV, fitted dual control. Engine only 
Luxuriously “Fished in blue leather. 


1 radio. Exterior ed in blue and grey. 


INOPERATIVE 
4 
| 
| () 
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TRAVELAIR, LTD. 
| 
i 
| 
| 
4 
FOR | 
| 
= condition. £695. W. R. Croysdill, Salisbury 
Pe Motor Co., Fisherton Street, Salisbury. Tel.: 6025. 
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AIRCRAFT FOR SALE 


IPER AIRCRAFT. Tri-Pacers—Apaches—Super- 
Cubs. The sole agents for Great Britain and 
Ireland are Irish Air er, Limited, 62 Merrion 
Square, Dublin. Tel. 62791. [0200 


AIRCRAFT WANTED 
VATE executi id commercial aircraft re- 
VATE “Travelair, Ltd., 115 Oxford 
Street, qr W.1. GER. 3382. [0612 


AIRCRAFT ACCESSORIES AND ENGINES 


GIPSY MAJOR ENGINES 


Mk 10 and 10 Mk 1 
for early delivery. Nil Lag since com 
overhaul. ipsy Major Mk Mk Ic and id 
ines. Nil hours since te, overhaul. 
A SO in stock a number of spare components which 
include aluminium cylinder heads, fuel pumps, 
screened ignition harness, etc. Offered in used con- 
dition, either overhauled and A.R.B. released or “‘as 
is.” For full details appl nana Aircraft, Ltd., The 


Airport, Portsmouth. 717641. [0351 
OLLASONS are in the overhaul of all 
Gipsy engines. ‘Oydon 5151. (0133 


ROPELLERS, de Havilland VP type, suitable 
ee Rapide, etc. Also Proctor fuel tanks, 
undercarriages, etc. Staravia, Blackbushe Air 


Camberley, Surrey. (0299 
A= Dakotas, Harvard, Cub, 
* Beechcraft D.17S, quito, 


Spitfire, °. Firefly. ine spares for Pratt & Whitney, 
ene Siddeley, Lycoming, etc. Accessories and 


instruments for all s of aircraft. 


WAL twick Airport, Horle 
A, a: Horley 1420 and 1510 10 (Ext. 105/8. Cabs 
London 


spares for sale, approxi- 

mately 2 tons, including 2 nil hour Queen > age, 

also p llers, power plant accessories, airframe an 
i se 


: Northbourne 221, extension 170. ” 17872 
& WHITE, LTD., from stock 


draulic components and parte. 
Hovland Gi Major an 

strong Siddeley Cheetah spares. Stock 
lists callable.” 61 s Gardens, London, W.2. 
Tel.: Ambassador 8651, 2764. Cables: Gyrair, Lon- 
don. [0466 


AIRCRAFT FERRYING 


the one and ferrying of aircraft contact 
ransport, Ltd., 22 Broad Street, 
St. Helier, Islands. [0740 


AIR PHOTOGRAPHY 


ORSE Film Developing Units and 
Continuous Film Printers; Argon a son 


DERBY AVIATION LTD. 
Aircraft and Engine Overhaul 
Sales — Service — Tuition 

Scheduled and Charter 
DERBY AIRPORT 
Telephone: ET WALL 323 


In conjunction with our associate company 
DERBY AEROSURVEYS LIMITED 
we offer full facilities for 


OBLIQUE AERIAL 
PHOTOGRAPHY 


and 
AIR SURVEY WORK 
All enquiries, whether for individual 
tasks or for long-term contracts, at 
or overseas, should be aadressed to our 
Operations Base at 
ELSTREE AERODROME, HERTS 
Telephones: Elstree 3148 and 3070 
Dakota, Marathon, Anson and Auster 
aircraft available. 


LONDON OFFICE: Telephone: ABBEY 2345 
78, BUCKINGHAM GATE, S$.W.!. 


Aerial Cameras! 
AERIAL CAMERAS! 
Large Stocks of Aerial Cameras (British & American) 
NEW and SECONDHAND 


Ex Govt. Surplus (latest releases) at con- 
siderably below Manufacturers’ prices 
Also spares and supplementary | 
Call or send for further details, 
DEAL ‘ DIRECT’ 
DIRECT PHOTOGRAPHIC 
SUPPLY CO. 
2, Harrow Road, Edgware Road, 
London, W.2 ‘Phone PADdington 7581 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 
AIR TRANSPORT ADVISORY COUNCIL 
give notice that they have received the under- 
menuoned applications to operate scheduled air 
services 
APPLICATION No. 1618 from > Clan Air 
Transport, Ltd., of London Airport, Hounslow, 
Middlesex, for a Colonial Coach Service with Viscount 
tary freight on route ion - Algiers 
(tech.)-Tamanrasset (tech.)-Kano-Lago a fre- 
quency of one flight 10 years 
from Ist March, 

APPLICATION No. 1619 from Luton Airways, Ltd. t 
of Chapel Street, Luton, Beds, for a seasonal U 
Internal Service initially with D.H. Rapide, and on 
with D.H. Heron, aircraft for the carriage of passengers, 
supplementary freight and mail between Luton and 
Jersey at an initial frequency of one return flight weekly 
on Saturdays from June to September each year, in- 
creasing later to six return flights on each Saturday 
throughout the season with four additional return flights 
on each Friday and Sunday from mid-July to mid- 

August, for seven Nm ome | Ist June, 1958. 
FROM B.K.S. Air Transport, Ltd., of 1, —_ i 
High gh , for the 
Normal Scheduled Services to” be 
Dakota and Ambassador aircraft for the 
— supplementary freight and mail for seven 
s from 31st October, 1958 
‘APPLICATION No. 1621 on the route Sosmeet- 
Bordeaux or Dinard-Oporto at an initial fre- 
quency of two return flights weekly increasing in 
accordance with traffic demand. 
PPLICATION No. 1662 on the route Jersey- 
Toulouse (tech.)-Palma at.an initial f of 
one return fight weekly increasing later to two return 


ts weekly. 
Tue HESE applications will be considered by the Council 

under the Terms of Reference iss to them by 
the Minister of Civil Aviation on 30th July, 1952. Any 
representations or objections with regard to these 
applications must be made in writing stating the reasons 
and must reach the Council within 14 days of the date 
of this advertisement, addressed to the etary, Air 
Transport Advisory Council, 3 » Dean’s Yard, London, 
S.W.1, from whom further "detains of the applications 
may be obtained. When an objection is made to an 
application by another air transport company on the 
grounds that they are appl to operate the route or 
part of route in question, their application, if not 


already submitted to the Council, id reach them 
within the allowed for the making of represen- 
tations or objections. {7576 


PUBLIC APPOINTMENTS 


WORLD-WIDE 
HELICOPTER CHARTER 


AUTAIR LIMITED 


Vaccuum otors 
Spares for above ; 16 m/m and 35 m/m 75 Wigmore Street, London, W.1 
Cameras, Projectors and S . Also Tel.: WE ke 1134 
of Film (all == A. W. Young, 4 ° Lbec 
London, E.5. AMHerst [0290 
HELICOPTERS 


HELICOPTER Services, Ltd., offer their aircraft for 
all Ts services. 96 Piccadilly, London, W.1. 
Phone: GRO. 5495/6. [0800 


CLUBS 

Club, Licence Airport rE CA 

approved Licence Link trainer 
instruction availa’ a week. 
Croydon 9216. (0292 
AND ESSEX CLUB, Stapleford 
approved private 

t's licence course. and Tiger 


pwede . Trial ieoren 35s. 15 miles centre of London. 
en to Theydon Bois, bus 250 
to club. Open every day. Te: Stapleford 210. [0230 
LYMOUTH AERO CLUB. Course a for 
Private Pilot’s Licence. Auster and Riser Moth 
aircraft, £3 7s. 6d. per hour, reduced solo rates for 


. Comfi 
=. Tel.: Plymouth 72752. [0341 


OUR HELICOPTERS FLY ALL 
OVER THE WORLD 


Our fleet of helicopters is at your disposal 
anywhere in the world, any time. 

We also run a training school for pilots and 
engineers on Bell 47 and SSS heli- 
copters. Ask for further details from: 

OSTERMANS A 
STOCKHOLM 7, SWEDEN 
: Ostermanaero, Stockhoim 


STEOROLOGICAL OFFICE requires Instrument 
Technician at Farnborough, ts, to assist 
scientific research staff in the development and con- 
struction of instruments for studying weather condi- 
tions from thermometers, humidity 
recorders, etc.). pre id to fly. 
QUALIFICATIONS. British of British parents. 
ised, apprenticeship, suitable experience 
© workshop and of the 
installation of instruments 
and Guilds or equivalent qualifications desirable. 
GALARY within £675 (age 26) £845. Applications 
to: Meteorological Office (M.O.10), Victory House 
Kingsway (1.T.3), London, W.C.2. [757 73 
MENISTRY OF SUPPLY: Air Traffic Control 
Officers. Grade III posts in the Ministry of 
Supply at Rave Aircraft Establishment (Farnborough, 
ord Lianbedr), Aeroplane and Armament 
E - Establishment, Boscombe Down, Wilts., 
Royal Radar Establishment, Defford, Worcs. 
at least 23 and under 35 on 1.1.58. Extension for 
Forces and Overseas Civil Service. Candidates must 
have had a good general education and normally have 
had experience, either as aircrew on civil air transport 
or pilot or navigator in H.M. Forces and preferably 
considerable experience of air traffic control. Starting 
salary from £6 > le ¢ 23) to £935 (at 30 or over). 
Maximum £1,2 omen’s pay equal b ~— 
Write Commission, B on 
London, W.1, for application form quoting 4007/58/89" 
Closing date 27th ebruary, 1958. [7565 


TUITION 


AIR SERVICE TRAINING 


The only fully equipped private School of Aviation. 


Soom, comprehensive equipment and full 
School 


recreational facilities within the 
M.T.C.A. APPROVED COURSES 


for private and commercial iA licences and main- 
tenance engineers’ licence in categories “A” and “C.” 


for private and professional licences. Details available 
from the Commandant. 


AIR SERVICE TRAINING, LTD. 


Hamble, Southampton. 
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14 Fesruary 1958 


TUITION 


TUITION 


MISCELLANEOUS 


Training to I/R standards. 

JNSTRUMENT Flying. 

(COMMERCIAL Pilot Licences. 

Every aircraft fitted with radio. 

NIGHT Flying. 

CHIPMUNK aircraft available. 

;ve"* facility at reasonable rates from : — 
‘OU THEND-ON-SEA 


Municipal Air Centre and Fi 
cipal Airport, Southend-on-Sea, 


School, Muni- 
‘ord 56204. 
[045 


“AIRWAYS AERO ASSOCIATION, LIMITED” 
Croydon Airport. 
LINK TRAINING 


Instrument Rating Specialists, £1 per hour. 
Tel : Croydon 9308. (0730 


[LEARN to fly, £32; Instructor's Licences and Instru- 
ment flying for £3 15s. Od. per hour. Night fly- 
ing £4 15s. Od. per . Residence 6 guineas weekly 
Approved M.C.A. Private Pilot's Licence course. 
Specialized course for Commercial Pilot's Licences. 

iitshire School of Flying, Ltd., Thruxton Aerodrome 
Andover Junction 1 hour 15 minutes from 


Research Careers 
Near Birmingham 


Opportunities 
with 


Wilmot Breeden 
Laboratories 


As part of a planned expansion of the 
Research and Development Division, 
there are now vacancies in the Wilmot 
Breeden Laboratories for: 


a. Graduate Research Engineers 
Physicists and Mathematicians inter- 
ested in (fundamental jand] applied 
studies of mechanisms. (Experience 
not essential.) 


b. Graduate Physical and Organic 
Chemists to work on fundamental 
problems in electrochemistry and metal 
finishing. (Experience not essential.) 


e. Senior Designers interested in the 
evolution and development of mech- 
anisms. 


The Laboratories are in a pleasantly 
situated country house between Bir- 
mingham and Stratford. Working 
conditions ideal. Transport provided. 
Attractive salaries and superannua- 
tion scheme. Applications in con- 
fidence to: 


CIVIL PILOT/NAVIGATOR LICENCES 


AM LTD., provides full-time or postal 
tuition, or a combination of either of these os 


Training 
For full details apply to the Principal. 
AVIGATION, LIMITED, 


30 Central Chambers, Ealing London, W.5. 
Tel.: Ealing 8 [0248 


3 A SUCCESSFUL career for your son. 


AERONAUTICAL, technical and practical training 

for all bran of aeronautical engi 

Diploma course leads to executive appointments in 

civil aviation design and development, draughtsman- 

ship, maintenance, etc. Extended courses to prepare 

for A.F.R.Ae.S. and A.M.I.Mech.E. examinations. 

by for prospectus to Engineer in 

of Aeronautical Engineering, Chelsea, L 

FLAxman 0021. 

LEARN to fly d holidays! Beginners’ 
ing Courses, ympia 

£12 12s. inclusive. Sends $.a.c. to Dept. 

Gliding Centre, Alton, Hants. (7518 
EE! Brochure giving details of courses in all 
branches Aero covering A.F.R.Ac.S., 

M.C.A., exams, etc. so Courses for all other 

branches of ineering. Write E.M.I. Institutes, 

Dept. F26, . W.4. (Associated with H.M.V.) 

0964 
Certs., 


F.R.Ae.S., A.R.B. A.M.L.Mech.E., 
* on “no pass, no fee” terms. Over 95 per cent 
successes. For details of exams, and courses in all 
branches of Aeronautical work, Aero —- Mech- 
anical ineering, etc., write for 144- 
—free. ae (Dept. 702), 29 


etc., 


CONTACT LENSES 

CONTACT CENTRE 7 1), 
Endsleigh Court, W.C.1 Deferred 

Booklet sent. 


FOR SALE 
AIR COMPRESSORS 
Pestams 6 cia. up to 450 Ibs. sq. inch if 
VILLIERS petro! engine. Pneumatic tyres. Price— 


WILLIAM R. SELWOOD LIMITED 


CHANDLER’S FORD, HANTS. Phone a 


TR9X 10-Channel Transmitter/Receivers, A.R.B. 
released, ex-stock. Staravia, Blackbushe 
Camberley. 0297 


AIRCRAFT SPRING WASHERS 


TO B.S. 
SPECIFICATION 


S.P.47 
CROSS MFG. CO. (1933) LTD., COMBE DOWN, BATH 


BRAROMETERS. Kelvin and manufacture 
for Directorate E 
sensitive and accurate. Scale Ex- 


PACKING AND SHIPPING 


LTD., 143/9 Fenchurch 
: Mansion House 3083. Official 
the aircraft industry. {0012 


SERVICES OFFERED 


MAGNAFLUX CRACK DETECTION 


TARAVIA of Blackbushe Ai Camber 
Surrey, offer the facilities of ir fully A.R. 
approved non-destructional testing laboratory to air- 
craft manufacturers and operators. Special attention 

to A.O.G. requirements. 


Phone: Camberley 1600—Ext. 238. 


(0291 


of A. of air- 
craft. ~ we Aviation 


Moulton 3251 (0507 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


SKILLED AERO 
ELECTRICIANS 
FOR INSTALLATION AND TESTING 
Electrical Systems in Modern Aircraft. 
Overtime and Production Bonus Ensure 
Good Average Earnings 


Single Lodging Accommodation 
Available 


Subsistence for Married Men 
Write, Call or ‘Phone 


Cambridge 56291, Ext. 36 
EMPLOYMENT OFFICER 


R.A.F. OFFICERS 


UNIFORMS 
LARGE SELECTION IN STOCK 
NEW AND RECONDITIONED 
FISHERS, 86/88 WELLINGTON ST. 
WOOLWICH, S.E.17 "PHONE 1855 


@ AIRFRAME FITTER 
@ AIRCRAFT ARMAMENT FITTER 
@ AIRCRAFT ELECTRICAL FITTER 


Full career prospects. 


SECURE SERVICE CAREERS OVERSEAS 
ROYAL RHODESIAN AIR FORCE 


Urgently required, ex-R.A.F. or F.A.A. men, 35 or under, 
qualified in the following trades: — 


Fine conditions. Good pensions. 
Write for full particulars, stating age (married or single), Service qualifications 
a perience. 


AIR LIAISON OFFICER, RHODESIA HOUSE, STRAND, LONDON, W.C.2. 


and recently released, 


@ AIRCRAFT ENGINE FITTER 
@ AIRCRAFT INSTRUMENT FITTER 
@ AIR & GROUND WIRELESS FITTERS 


36 
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WANTED 


SITUATIONS VACANT 


SITUATIONS VACANT 


SED Sheet Stretch Press as used by Aircraft Indus- 
¥. to take aluminium alloy sheets. Also required 
used Form Extrusion Stretch Press with die length of 
12 foot maximum with approximately 15 tons stretch 
force. Box No. 4245. (7582 


SITUATIONS VACANT 


AIRCRAFT WEIGHT ESTIMATORS 


SITIONS have become vacant for two Aircraft 
Weight Estimators in our Central London Offices. 
— should have had at least two years Weights 
rience, and be interested in the weight 
@ Guided Weapons. 
LEASE write, before the 26th February, 1958, to 
the Personnel Manager (Ref. 7) 


DE HAVILLAND PROPELLERS LIMITED, 
37/38, John Street, 
Theobalds Road, 
Lendon, W.C.1. {7578 


LOUCESTER RAILWAY CARRIAGE AND 
WAGON COMPANY, LIMITED, requires 
Design ineer with experience in stressing and 
7 of aircraft structures to join Railway Research 


‘DERMANENT Appointment. 


Chief Designer. (7843 


GAS TURBINE DESIGN ENGINEER 
required for work on industrial and marine 
sets. The work includes thermodynamic design 
of compressors and turbines, cycle assessment, 
performance prediction, heat transfer calcula- 
tions and major stressing. 
Applicants should hold a University 
or equivalent, but previous experience o a 
turbines is not essential. 


Good pension scheme; excellent amenities 
and assistance towards moving. 


Applications, stating qualifications, experi- 
ence and salary required should be made to 


THE PERSONNEL MANAGER, 
W. H. ALLEN, SONS & CO., LTD., 
QUEENS ENGINEERING WORKS, 
BEDFORD. (7571 


Harrow district. Box No. 4116, or phone Harrow 

2036. {7552 
DevE and Dakota Pilots required for service over- 
seas, S.C.P.L. holders preferred. Applications in 
writing to Airwork Limited, Overseas Division, Sutton 
Lane, Langley, Slough, Bucks. (7566 
Fest Officers required for Dakota aircraft for 
scheduled operations. Minimum qualifications 
British nationality, U.K. commercial licence, instru- 
ment rating and R/T licence. Box No. 4022. (7536 
LICENSED Engineers required, Bristol 170, Viking, 
Hercules 672. holding A and/or C on 

one or more of these types, apply—Channel Airways. 
Southend Airport. (7568 
LICENSED Inspector urgently required for aircraft 
component overhauls (pre erably with Viking/ 

experience). Interesting post. Pension 


APPLY to: Chief Inspector, Eagle Aircraft Services, 
Limited, Blackbushe Airport, Nr. Camberley, 
Surrey. Phone: Yateley 2371. (7574 
NNGINE air frame mechanic required, with some 
knowledge of electrics, but fom essential, for line 


maintenance on American type aircraft, at London 
Airport. Please write full detils to Box No. ‘558 


LOUCESTER RAILWAY CARRIAGE AND 
WAGON COMPANY, LIMITED, requires 
Senior Designer experienced in aircraft structures for 
development work in connection with lightweight 


Railway Vehicles 
ERMANENT Appointment. 


APPLY Chief Designer. (7344 


A. V. ROE & 


WEAPONS RESEARCH DIVISION 
(Guided Missiles) 
WOODFORD, CHESHIRE 


Gave vacancies as fellows: 


A. STRUCTURAL AND MECHANICAL 


TEST ENGINEERS AND 
TECHNICIANS 


B. PROPULSION SYSTEM TEST AND 
DEVELOPMENT ENGINEERS AND . 


TECHNICIANS 


Cc.AN INSTRUMENTATION 
ENGINEER 


D. JUNIOR POSTS 


Apply as follows: 


POSTS A, 8B & C. The 


Chief got 
A. Vv. ROE & CO., LTD., 
Weapons Research Division, 


Weodford, Cheshire. 


Row 


quoting Reference TS/WRD/R.98/F 


co. LIMITED 


The work will involve the planning 
of tests, design of cest rigs, evalua- 
tion of data and structural and 
y develop Applicants 
should hold an Engineering or 
Physics degree, H.N.C. or equivalent 
qualification. Engineers, who will be 
employed in a senior capacity, should 
have at least four years’ experience. 


Ac least four years’ instrumentation 
experience is required. A degree or 
H.N.C. would be an advantage. 


Applicants should be of O.N.C. 
standard. 

These posts offer opportunities for 
advancement — further education 
facilities in the area are very good. 


POST D. The Personne! 
A V.ROE CO. LTD. 


Middleton, Manchester. 


ANTED—Engine-Airframe Mechanics preferably 
with experience on Commercial type aircraft; 
shift work; 40-hour week; 3 weeks vacation; pension 
scheme. Applications in writing to Regional Mainten- 
ance Superintendent, Trans-Canada Air Lines, London 
ounsl ddlesex. (7 


Airport, North, H ow, Mi 567 
A VISCOUNT 800 Series PH and “C” licensed 
Engineer required i ly by leading airline 


for permanent position of considerable responsibility 
to be based in New York. Free transportation for 
selected individual and family provided. Pension 
scheme available. Good salary for right man. A 
in confidence. Box No. 4181. {7570 
J[NDEPENDENT | AIR) TRANSPORT require 
licensed and unlicensed engineers for employment 
at Blackbushe on a permanent basis. Preference given 
to engineers with licence or extensive experience on 
Vickers Viking and Douglas S«ymaster aircraft. Appli- 
cations in writing to the Chief Engineer, Independent 
Air Transport, Ltd., Hurn Airport, a 
569 
(CENTRAL AFRICAN AIRWAYS require Tech- 
nical Instructor with previous experience and 5 
years’ maintenance airframes and engines. Technical 
knowledge to A.M.E. licence standard. Also Technical 
Instructor Electrical with 5 years’ maintenance of air- 
craft electrics and previous instructing experience » 
A.M.E, standards. Both to have good knowledge of 
Viscount and Dakota aircraft. 
GALARY ranges from £880 x 30 to £1,060 or £1,060 
x 40 to £1,220 (barrier) x 40 to £1,300 (plus cost 
of agp allowance of 28 per cent on the first £895 of 
basic salary) according to ability and qualifications. 
LOSING date: 28th February, 1958. Apply by 
airmail to Engineering Manager, Central African 
Airways, P.O., Salisbury Airport, Southern ' > 
7 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 
AIRFRAME INSPECTORS 
ELECTRICAL INSPECTORS 


required for work offering good long-term 
prospects on 
MULTI-JET AND TURBO-PROP 
CIVIL AIR LINERS 


Single lodging accommodation. 
Subsistence allowance to married men. 
New houses available 
under company’s assisted housing scheme. 
Suitable applicants will be offered 
Staff Rates and Conditions 
including Contributory Superannuation. 


Write, call or ‘phone for interview 
Cambridge 56291. Ext. 36. 
EMPLOYMENT OFFICER 


A well established West London com- 
pany invites applications from qualified 


Electrical Engineers 
Physicists 


to join an expanding programme of 
work on the design and development of 
low voltage AC and DC machines and 
their associated control gear, and of a 
number of small electrically operated 
or controlled devices. 

The work is individual and respon- 
sible, in connection with automotive, 
railway and defence projects, and 
affords good opportunities for profes- 
sional advancement. 

The minimum qualification expected 
is H.N.C. in electrical or mechanical 
engineering. Starting salary in the 
range £700-£1,050 according to experi- 
ence and proven ability. 

Applications, marked D.6, to Box 
No. 4256, c/o Flight. 
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SITUATIONS VACANT 


ANDLEY PAGE (READING), LTD., The 
Aerodrome, W cy, Reading, have vacancies 

for Senior Stress Engineers, with wide practical experi- 
ence, for interesting work on Civil Aircraft. High 
 —e salaries with new houses to rent will 
offered to those appointed. Life Assurance and 
Scheme in operation. Please send 
of experience, etc., to the 

8 


SITUATIONS WANTED 


A, L.T.P. Captain, aged 37, requires 
seas. 7,500 hrs. Monty’ 
No. 3918. 
ILOT, 4,500 hrs. Singles. Antici; 

i $.C.P.L. Full G.A.P.A.N. Instructor's 
R.A.F. A.2 and Green Card. Airline, Charter, Sur- 
vey, Instructing, etc. Geographic location of work 
not limiting. Box No. 4244 (7581 
Rien Engineer secks European position. Excel- 

lent education. Aircraft radio/electrical installa- 

(75 


imspection experience. Anything 
aang Box No. 4243. 
PpcT. 4,850 hours, 3,000 in command, age 36, 

U.S. citizen. U.S. Airline Transport Pilot and 
Flight Instructor ratings. University graduate, engin- 
eering degree. Navy, international airline and MATS 
training and experience on single, twin and 4-engine 
aircraft. Fluent French, some Spanish. Best refer- 
ences. Desires challe airline or executive flying 
— in Europe or Asia, possibly Africa. ee 


BOOKS 


NGLAND’S only aviation bookshop. Send 3d. for 
14-page catalogue or call Saturday. Beaumont, 2a 
Ridge Avenue, Winchmore Hill, London, vane 


“Y ACHTING Quizzes,” by Max A. Chappell. 
Packed with information on everything nautical, 
from tide to trade winds, from fishing grounds to first 
aid. A book every enthusiast must read. 3s. 6d. net 
from all booksellers. By post 4s. from Iliffe & 
oa Ltd., Dorset House, Stamford Street, London, 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


SKILLED AIRFRAME FITTERS 
SKILLED AERO ELECTRICIANS 


required for work offering 


Good Long-term Prospects on 
MULTI-JET AND TURBO-PROP 
CIVIL AIR LINERS 


Overtime and Production Bonus ensure 
Good Average Earnings 
Single Lodgings Available 


Write, call or ‘phone 
Cambridge 56291, Ext. 36 
EMPLOYMENT OFFICER 


Air: Jubilee Book of the 
Royal Aero Club,” by J. B. Hurren. The story of 
the Royal Aero Club of the United Kingdom, from its 
founding in 1901, through the two world wars, to its 
post-war resurgence. The book is a tribute to those 
men and women who awe kept ——* foremost in the 
air. 30s. net from all booksellers, 
lliffe & oat Ltd., Dorset House 
18th Edition, 


London, 
CTIONARY 
edited by A. _B.A., M.Sc., 
P.HLP.S. book has been i asa 
reference work for practising photographers, amateur 
and professional alike, for over sixty years. During that 
time it has been revised at frequent intervals and 
aaa up-to-date. The present ¢ ed edition has 
been almost entirely re-written. articles on 


“Colour Photography” and “Cinemat raphy, 
ally contributed by rcy W. Harris, 

editor of “Modern Camera Magazine,” oh G. 
Sewell, A.R.P.S., respectively, ve also been = 
written in the light of recent developments. The 
dictionary also gives up-to-date formula for every pro- 
cess, new and old. 2is. all By 


s. Sd. from The Publishing Dept., 
“Dorset House, Stamford Street, S.E.1 


BACS or Nom A. Giet. 
from the Fr Phippen and J. W. 
Head. Most engineers AY made use of nomograms 
at some time in their careers, and are fully alive to the 
fact that they are a very convenient tool when the same 
formula has to be solved repeatedly for several sets of 
variables. It is fair to say, however, that only a small 
Proportion of even those who habitually employ nomo- 
— s know how to construct them for their own use. 
st of the comparatively small literature on the 
subject is written for mathematicians and is extremely 
difficult for the poosient engineer to comprehend. This 
book is —_ y practical, and not only demonstrates 
the many varied applications of the abac or 


mee — shows how even those without highly 


LLOWSHIP of the 


mathematical knowledge may construct 
ir own a, 35s. net from booksellers. By 
36s. from the publishers: Iliffe & Sons, Ltd., 

t House, Stamford Street, London, S.E.1. 


6.5.A.P. 16 mm. CAMERA: for Instrumentation & Research 


ALL GOODS SENT ON APPROVAL BASIS 
Standard Lenses: 1)” (35 mm.) F/3.5 with Iris Diaphragm, by Bell-Howell, 
Bausch & Lomb, Wollensak and Eastman Kodak. 


Alternative Lenses: 3° 
Eastman Kodak. }” 
right-angled attachments.) 

Operation: 12 or 24 volt D.C. 


Frame Speeds: 16, 32, 64 frames 


Film Loading: 16 mm. Standard 


F/4.5 “Telate” 
Inverted Telephoto by 


Kodak 


by Bell-Howell or 
allmeyer. (Available with 


(Can be adapted to single shot.) 
50-ft. magazine. 


Thermostatic Heater: Interior Temperature maintained at 35/95 ray yes F. 
,  Over-run Control: Originally fitted to allow operation from } to 3 secs. 
| after gun-firing button was released. 
*% A comprehensive catalogue illustrating our wide range of Lenses and Prisms available. 


62 Shirland Road. Maida Vale, Lordon, W.9 


| SCOTTISH DISTRIBUTORS LTD. 


Telephone: CUNningham 8080 (10 lines) 


INDEX TO ADVERTISERS 


. 
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Strikes without tears 


The Bristol Sycamore is a five-seat helicopter, easily 
convertible to a number of specialised military and civil 


Sycamore introduces new techniques 

into aerial survey of difficult terrain 

Half a century ago, prospectors slogged patiently on foot 

through the wild mountains of Western Tasmania, probing 

the rock for deposits of copper. Claims were staked, but 

never worked, as the range proved too inaccessible; but 
stories of rich strikes and vast deposits persisted. 

Lately, the Mount Lyell Mining and Railway Company 
decided to follow up these tales. They chartered from Aus- 
tralian National Airlines a Bristol Sycamore, which can 
operate at higher altitudes and temperatures than the aver- 
age helicopter, and re-surveyed the old claims from the air 
with an electro-magnetometer. 


The modern prospector relies on such modern techniques: 
the Sycamore makes them possible. 


roles. Its normal cruising speed is 79 knots, but it can fly 
at 100 knots without vibration. 


The Sycamore’s high power/weight ratio and low dise 
loading give it an exceptional reserve of power, invaluable 
in varied and often tough operations. 


BRISTOL 


> 
Sycamore 


BRISTOL AIRCRAFT LIMITED 
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